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PREFACE 


A S in other fields of mwlicinc niid siirRcrN the success 
of orthopncihc snrgcn is <!cpcn(Icnt upon the know 
ledge fikill, and enre of the nuTHcs nnd pViN siothcmplsts 
to ^\hom nfter-enre nnd trentnient is delcgntctl AVilli so 
much to lenni in the time nxmlnble dunng tmming the 
student nurse has often onh n Imre minlnium of instruction 
in orthopaedic surgers nnd Is linhlc to hn^ c n rcstnctc<l \ lew 
of its scope nnd methods ^ct npproximntcU one-fifth of 
her surgicnl work will be conecmetl with this branch of surgerj 
^^^ththccTJ>anslonof surgcr\ ingencml nndin orthopaedies ’ 
in particular it is impossible to cover the whole of a special 
branch of surgrrv without overburdening a vcr> full cur 
nculum The principles of surgert ore the same for general 
lurgen nnd for its specinl branche* hence the emphasis upon 
these general pnnciplcs nnd general surgerv dunng the 
training penod This book is written with the object of 
showing the nurse how these pnnciples arc applied m ortho 
paedic surgery and ns a supplement to her lectures in surgerv 
It is assumed that these general pnnciples ha\ c been 
assimilated 

I trust that this book wnll be useful to those whose names 
arc alreadv upon the State Register nnd intend to undertake 
or arc engaged in nursing in orthopaedic wards or at special 
hospitals, or m the Pubbe Health services I hope that it 
will be of value to physiotherapists as a general outline of the 
clinical nnd surgical aspects of orthopaedic conditions which 
the> often do not see until after treatment is begun It is 
m> earnest desire that I leave my readers with the impression 
that of the three essentials of treatment prevention of 
deformit> correction of deformity and mamtenance of 
correction the greatest of these is prevention 

I hav e pleasure in acknowledging my indebtedness to all 
who have helped directly nnd indirectly in the production 
of this book 

Firstlj to ilr F W Gojdcr for his valuable adnee 
mstniction nnd constructive criticism and for permission to 



reproduce photographs of mans of his patients I also wish 
to thank Mr Basil Hughes and Mr G AV Watson for permis 
Sion to use certain photographs of patients under their care 
AI\ thanks arc due to Mr F Dcwhirst assisted b\ Sisters 
AfcKennn and Burke and Miss B Jlunro for the production 
of the photographs and to Dr D II Bloke^ and m\ ^nfe for 
the production of tlie line drawings I am deepU indcbtc<l to 
Airs C L. Aldcrson for her imtinDg efforts snth the preparn 
tion of the manuicnpt I ha\c pleasure in ncknouledgiiig 
the help and suggestions pros ided bj Dr J Dougins who hos 
undertaken the arduous duties of proof reading 

I am particular!} indebted to Professor E Finch who 
has liecn a constant source of inspiration and encouragement 
tonic and lias gl^ en Die a wealth of ndnee His constructii e 
criticism and suggestions ha\c lx?cn in\nltiable in the 
compilation of this book 

In conclusion I insh to acknowledge the courtess co- 
operation ond help afforded bs Mr C Alacmillan of Alessrs 
LiMngitonc and m^ unknown critics the Publishers readers 

A. NA'VLOn 

Bradford 
January lOiS 



FOREWORD 

1 trifl go bfjort thfr nnd malt thefrooknl p/atrt (Ibmaii iK 2) 

T ilt ortliopncKlic surpcoii c<«ild well prcnch his scrnKHi 
from the nlnuc text Ucccnlh the spocinhU hns come 
to include not onK the crooVed places ’ tlic result of 
discflsc but also those cniiscd h\ tmunm The orthopaedic 
nnd tmunintic cluue lins liecoinc n definite nnd distinct 
department of c\cr\ wcll-orpnnisc<l hospital Its svork is 
now Ix'iufi extended to its lojnenl conclusion of rcstomtion of 
(unction h\ rehabilitation which should commence the split 
second after the injiin To ffot the l>cst results the treatment 
of the ease should lie in the hnnds of the same team of 
surgeons ensunltv ofliccrs nurses ph\ siothcmplsts etc , from 
the l>eginninp to the end If this is done then tlic work of an 
orthopaeihc and traumatic chulc pln\ s a great part in attamiug 
the Social Sccimtv for which nt present nil arc planning 

It IS howcicr n KpccinhU which should not Ixi taken 
just for its inherent glamour or pits for cnnplcd children 
latter would l>c the first to resent pit> , thc> arc usunlW 
endowed with acute understanding and application as all 
who base educated them can tcstih Thc\ do not want 
care but cure in so far as the latter means restoration 
of function The great qualification for inclusion in the 
team is a sound training in the principles of gcncml aurgers 
and nursing ilr Na>lor hns imttcn this book to help those 
who dc\ote themsclics to the nursing of traumatic nnd 
orthopaedic eases He nghtK must assume that the\ have had 
a sound training in basic principles but m order to widen 
their interest in and understanding of the treatment thev 
will find much mfonnntion here which will be of real hdp 
The term orthopaedies was first coined b\ Nicholas 
\ndri in 1714 nnd the first Orthopaedic Institute was 
founded in 1780 in Switicrlnnd bj Vend 

In this countrv 'Wilbnm John Little established the 
Ro\al Orthopaedic Hospital in 1837 and published his text 
book on Deformities in 1853 

In spite of this earl\ start little progress was made jn 
<^tablislung the snccialits until the present ccntur\ and this 
IS associated with the names of Hugh Owen 'fhoma* and 
Robert Jones and their band of disciples up nnd doim the 
countr\ 

The progress of orthopoedic and traumatic surgen, with 
Its near relation plastic surgers is perhaps one of the few 
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good things that ha\ e craonnted from the Great ar and the 
present confhct 

Progress in the surgical art is mextncablj bound up with 
warfare The first surgical problem must bare been the 
treatment of a wound as it maj well be the last 

The problem seemed sohed as the result of the Listenan 
Renaissance naeraorrhage though still a surgical bupbenr 
could be controDcd and pain had been in great part eliminated 
b) anaesthesia 

Infection was to be presented b\ antisepsis and asepsis 
^ledical and Surgical nurBing ’ had been established — all 
seemed wcU Sj>eed in operatire teelmiqiie had become on 
accomplishment and no longer on aim The surgical anatomist 
had made wax for the surgical pathologist On 18th Noxcni 
ber 1895 William Conrad Rdentgcn (1845-1028) Professor of 
Phxstcs at Uuneburg had discoxered \ raxs and reported it 
to the locol "Medical Socictx on 28th December 1803 

The surgeon was thus pronded with xision to sec deeper 
structures xisual onatomx was a fact 

The surgical pathologist in due course xras joined bx the 
surgical phxsioloffist The surgerx of Reconstruction and 
Function was added to that of Incision and Exasion 

The prcscrxation ond restomtion of function became 
recognised os the great aim of surgical intcncntion The 
(leciiion xxhen not to operate nas beaming ns important as 
its ophite Lndcr these CTrciimstonccs it wos notum! that 
specialisms in surgical procedures should become more 
numerous 

It therefore became more important that the entrx to 
such specialism should be through the portal of general 
surgerx No matter «hcre the nound occurred nhether in 
fcuperfleinl or deep tissues the basic principles of Rest 
Conscrsntion of DIood Siipplx and l*rcxention of Infection 
must be applied 

No matter XTliat numl>er of drugs max be introduced and 
whntcxcr their nature max be, the greatest repamtixc foctor 
the human bodx possesses is LIFE 

The difference l>etxrcen the lixing and the dead is that the 
former enmes out its own rcpoirs 

It 15 to help nurses and masseuses to understand ond follnxr 
the pnnciples of orthopaedics that Air Noxlor has written 
this Ijook and as such it is hoped that thex will possess and 
pnre it 

FRNF.ST FINCH 

SiicmcLD, 

January 10 13 



INTRODUCTION 


W ITH the neUnnee of the siirRicnl nrt ortliopncdic 
surgen IS m])idU developing into n wide Bpccinht) 
The tcmi orthopncdic is (lcn\c<l from the 
Greek words op0o^, mcnning slmight, niul vait v«i8oy n 
child nnd orthopaedics" were onginnllj nssocmlcd with 
deformities of children Later m the nineteenth ccntiirv 
orthopaedic surgerv was conccmc<l with the correction of 
deformities and diseases of the locomotor 8} stem b\ mcchani 
cal means To-dav orthopaedic siirgcrj is that branch of 
surgerv outhnctl b\ Sir Robert Tones vnr the surgerv 
neecssarj for the repair of the injuries, deformities, nnd 
diseases of the locomotor system This Includes the pre- 
vention as well as the treatment of the injuries deformities 
and diseases of the skeleton joints hgnments cartilage 
tendons bursae muscles nnd their nerves b> mcchnrucnl 
manipulative surgical and rc-educnti\e means It must be 
emphasised that prmenUon of the development of dcformitj 
and disease should pla> a major part in orthopaedic treatment 
Orthopaedic surgcr> must be distinguished from cults 
such as osteopathv and chiropmctic surgerv Osteopathy is 
based upon the theory that rtructuml defects of the bod> 
arc the predisposing cause of disease and treatment is directed 
pnmanl) to the reetiflcntion of these by manipulative 
methods It must be~ added, however that no one has 

demonstrated the alleged slTucturol defeet or subluxation 
either by radiographs or nt post mortem cxaminntiom 

Chiropractic surgery postulates that displacements of the 
vertebrae produce pressure upon the nerves nnd prevent the 
free flow of the nerve force which is essential for the well 
being of the bod> These displacements are corrected 
by manipulation without anaesthesia Again radiology and 
pathologj fail to substantiate the presence of the alleged 
lesions 

tVhilc we speak of the spcciahty ns orthopaedic surgery 
it should be borne m mind that operatu e methods compnse 
only about one third of the treatment It is important nt the 
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outset that one should realise that orthopaedic conditions 
in\ohc the body as a ivhole, and the problem should be 
\ncircd from that standpoint Further, one should take a 
broad new of the nffection in question, bcanng in mind the 
effects of treatment o^’cr q number of j-ean and not of one 
isolated incident m the treatment, Opcmtne measures 
should be regarded os incidents and not as the essential part 
of a long term plan of treatment whilst attention to minute 
details is essential and necessary if a successful outcome is to 
be ensured 

A crooked body is apt to be associated \nth a warped 
mind because of the rclatue loneliness and the sense of 
infcnonh felt b\ these unfortunate people This attitude 
must be rectified if orthopaedic treatment is to be successful 
BehaMour depicnds on emotion and emotional stability is 
necessary for satisfactorj adjustment to life Emotional 
upsets are often traceable to disturbances in early life, which 
moj be due to a knowledge of being different from other 
children 

AVhen nursing ^oung orthopaedic patients, the nurse 
must remember that the child may be cmotionall) unstable 
because of his ph)*sical disabilit) and also because of bis 
remoial from home and mother lie is likel> to be more 
easih fnghtened ond lonely and the nurse must reassure 
him and tn as nearly ns possible to replace his mother 
He must be constantly encouraged to overcome his physical 
disability os orthopaedic after treatment dcjxmds largely 
upon the patients own efforts Some children dcyclop 
nggrcssiyc tendencies ns a result of an infcnontj complex 
and these need tactful and scry patient handling if this is 
not to be increased Other children react b> dey eloping a 
ncgatiyc and sullen attitude yrhich can scnousl> hanifXT 
after treatment espocinlly when muscle rc-educntion is 
required 

On the other hand while a certain degree of spoiling is 
necessary the patient must not be alloyred to become the 
centre of interest or the object of pit) If this occurs lli< 
patient IS apt to do nothing to help himself to o\crcomc Ins 
disability and he liccomcs absolutely reliant upon others 
especially when he leases hospital 
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The burden of n prolonpctl stfi> m hospitnl enn l>e liphtcncxl 
considcmbK b\ the pro\ision of wlucntionnl fncllilics ntul 
occupational themp) AMicn children who arc under ortho- 
paedic superMsjon lca^c hospUnl nnd commence Kchool it 
IS better that thc\ first nttend bopamte tychools Kct apart for 
cripples Tlicrc thc\ arc not subject to the taunts of other 
children de^old of such plusical handicaps, and so atij 
tendenej to a sense of infcnonU is rcmosctl Our aim is to 
equip these children so that thc\ can compete with normal 
children when thes leas c school nnd cmlmrk on their careers 
^^e can help them to achicxc this onl> b) constant obscr\n 
Uon nnd correction of the mnn\ psj chological factors in 
their make-up in addition to nnichomtion of their ph\sical 
deformities nnd disabilities 

^Vith adult patients suffering from fracture* nnd ortho- 
paedic disabilities it is just ns important for the surgeon 
nurse and masseuse to treat them psjchologicallj as well ns 
surgicallj Tlics should be imbued Nvith the desire to got well 
b> constant cncourogeracnt from their medical attendants 
\Miilc surgical treatment is progressing the pmtient should 
be gradual!} brought to a fit condition to resume his former 
work by a senes of exercises and occupational thcrapj B> 
close co-operabon between cmplojcrs nnd the surgical team 
through the offices of an almoner and other welfare orgaiusa 
tions, the patient should be allowed to engage in some form of 
work before he is really fit to perform his normal occupabon 
This gives him confidence m the use of hia injured hmbs 
Those who will never be fit to return to their previous 
cmplojmcnt need training for new occupations (\ocationnl 
training) These processes arc collectively known as rc- 
habihtation Rehabilitation is not a new form of treatment 
to be practised by rchabilitabon specialists It is the 
mechanism of placing the patient in a position to pursue his 
former or equnalcnt occupation by means of surgen 
nursing ph\sical and jisj chological treatment and requires 
co-operation between surgeon nurse masseuse patient and 
cmploj er 
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outset that one should realise that orthopae^c conditions 

oh e the bod> os a whole, and the problem should be 
viewed from that standpoint Further one should take a 
broad ^^ew of the affection m question bearing in mind the 
effects of treatment over a number of years and not of one 
isolated incident in the treatment. Operatl^'e measures 
should be regarded ns incidents and not os the essential part 
of a long term plan of treatment whilst attention to minute 
details IS essential and necessary if a successful outcome is to 
be ensured 

A crooked body is apt to be associated vnth a warped 
mind because of the relative lonehness and the sense of 
infenontv felt by these unfortunate people This attitude 
must be rectified if orthopaedic treatment is to be successful 
Behaviour depends on emotion, and emotional stabihty is 
necessary for satisfactory adjustment to life Emotional 
upsets are often traceable to disturbances in early life, which 
maj be duo to a knowledge of being different from other 
children 

^Vheu numng young orthopaedic patients the nurse 
must remember that the chJd ma> be emotionally unstable 
because of his physical disability and also because of his 
removal from home and mother He is likely to be more 
easily frightened and lonely, and the nurse must reassure 
him and try as nearly as possible to replace his mother 
He must be constantly encouraged to overcome his physical 
disabiUty os orthopaedic after treatment depends largely 
upon the patients own efforts Some children develop 
aggressive tendencies as a result of an infcnonty complex 
and these need tactful end very patient haodhng if this is 
not to be increased Other children react by developing a 
negotive and sullen attitude which can senousl> hamper 
after treatment, especially when muscle re-education is 
required 

On the other hand while a certain degree of spoihng is 
necc*sar> the patient must not be allowed to become the 
centre of interest or the object of pity If this occurs the 
patient is apt to do nothing to help himself to overcome his 
disability and he becomes absolutely reliant upon others, 
especialh when he leave* hospital 
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ORTHOPAEDIC APPARATUS 

T he correct \isc of orthopncdic nppnmtus Is just ns 
csscntinl to the success of orthopncdic trentment os 
N\cU-cxccutc<l opcmtnc mcnsurcs It series the 
following purposes 

1 To prc\ ent dcfomiiU 
2 To correct deformity 
*3 To niamtnm position nnd enforce rest 
4 To restore function bj groduol encouragement 
of mo\ cnient of joints 

The apparatus cmplo\cd in the treatment of orthopaedic 
conditions consists of plaster of Pons costs, braces splints 
and traction dc\ncc» 

Despite the ad\anccs made m medicine and surgery, 
one finds that the pnnciplcs ond often practice, of fracture 
and orthopaedic treatment ore the same to day os were used 
man} ccntunc* ago 

Hippocrates (400-877 B c ) in his writings gives explicit 
instructions concerning the treatment of fractures, and 
advocates the use of methods which arc modem ** to-day 
For the treatment of a fractured humerus he says Having 
got a piece of wood a cubit or somewhat less in length, hke 
the handles of spades suspend it by means of a chain fastened 
to Its extremities at both ends and having seated the man 
on some high object the orm is to be brought over so that 
the armpit ma} rest on the piece of wood and the man can 
Bcorcelj touch the sent, being almost suspended then 
ha\nng brought another seat and placed one or more leather 
pillows under the arm so as to keep it a moderate height 
while it is bent at a right angle the b^ plan is to put round 
the arm a broad and soft skin or broad shawl, and to hang 
some great weight on it, so as to produce moderate extension 
or otherwise, while the arm is in the position I have desenbed, 
a strong man is to take hold of it at the elbow nnd pull it 
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tins to ns Old nioaliire from the ntnioviilicrc pro 
diiciiij; the nlmsc crsstnilisntioii nnd so relidcniifr 
the piaster useless 

2 Booh muslin 3.’ thrends to the inch Tins mn) or 



Fio 1 — bajTT tusi>emion apperetm. l-»e<S Cor the ■ppUcaUoa of bnu] 
■utpen^kn ph^m In tuberenkwH of the fptne icolkiait, and Inekacbe 

mny not be impregnated witli starch according to 
the preference of the surgeon This is cut into 
strips 2 in 4 m anti 0 in ^Mde and 4 yds long 
ily otvn preference is for unsued, non itorch^ 
muslin ns tins retains the plaster powder better 
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downward- Bat the phvsiaan, standing erect must perform 
the proper manipulation lie used fixed traction for leg 
fractures 

Bru\-nsw\ke (15S5) m a text book on surgerv described 
various forms of extension apparatus, similar to modem 
screw traction apparatus, 

Sphnts and stiffened bandages have been used for 
immobilisation for some two thousand vears. Bandages 
soaked m gum were used b\ the ancient Egi'ptians for the 
immobDisation of fractures whilst bandages stiffened with 
egg white were popular m the AliddJe Ages 

MVe first hear of plaster of Pans bemg used as a splmtmg 
agent m the writings of R hares , an Arabian ph% sician^ dunng 
the mnth centuiv The advance to the walking plaster came 
m 1887 when Krause desenbed the results of mnets -eight 
fractures of the lower limb treated bv this method, but the 
method was never popular until BShler m the second and 
third decades of this cenhm demonstrated the ^alue of 
functional use of the mjured limb bv means of walking 
plasters, 

To-dav one finds plaster of Pans being used to a greater 
extent than presiouslv replacing vanous tvpes of sphnts. 


PLASTER OF PARIS TECHNIQUE 

To make Plaster Bandages — 3Iatenal8 required ore 

1 Fine dental plaster Plaster of Pans is made b\ 
heatmg and cnishing calcium sulphate. Heating 
cau«ies the calcmm sulphate to lose its water of 
erv stailivation, resuJtmg in an amorphous anh\ drous 
form nf the salt When plaster of Pans is soaked in 
water chemical union with water and recrv stalhsa 
tion occurs This process is coincident with 
“ setting Dunng this process the plaster expands 
a little m all directions, and thus a cast enciraling 
a Lmb will •■ct with its internal diameter slightlv 
reduced 

It 15 important that the powdered plaster and 
the fimshed bondage should be stored m air tight 



onTiiorAi me MTAnATUs * 

tini> to n\oid moisture from the ntmosphcrc pro 
diicrng the nbote cr\ stnllisntioii niid to rendering 
the piaster \isclcs» 

2 Book muslm 32 threads to the inch This mn> or 



Fio 1 — 'wyre (UspMifloa apporstut. Ltrd for llw «pp)lcmtion of bend 
nnprmloQ pU^ten In tubrmikwU of the iplne fcoUaste, and Ixickaehe. 

mn\ not be impregnated with starch according to 
the preference of the surgeon This is cut into 
strips 2 in 4 in and 0 in mde and 4 }d5 long 
Ms own preference is for unsiied, non starched 
muslm av tins retnmb the plaster powder better 
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downward But the phjiiaan, standing erect, roust perform 
the proper manipulation He used flxcd traction for leg 
fractures- 

Bru 3 TisTnke (1525) m a text book on surgery descnbed 
various forms of extension apparatus, similar to modem 
screw traction apparatus 

Sphnts and stilTened bandages have been used for 
immobilisation for some two thonsand > ears Bandages 
soaked in gum were used by the ancient Egj'ptians for the 
immobilisation of fracture*, whilst bandages stiffened with 
egg white were popular in the Middle Ages 

We first hear of plaster of Pans being used as a splinting 
agent m the writings of Rboxes an Arabian phj'sician dimng 
the mnth centurj The ad\aiice to the walking plaster came 
m 1887 when Krause desenbed the results of nmetv -eight 
finctures of the lower limb treated by this method, but the 
method was neier popular until Bdhler in the second and 
third decades of this century demonstrated the value of 
functional use of the injured bmb b\ means of walking 
plasters 

To-da) one finds plaster of Pans being used to a greater 
extent than p^e^^oush replacing ^anous tvpes of splmts 


PLASTER OF PARIS TECHNIQUE 

To make Plaster Bandages — JIatenals required are 

1 Fine dental plaster Plaster of Pam is made by 
heating and crushing calcium sulphate Heating 
causes the calcium sulphate to lose its water of 
cry staJJjsation resulting in an amorphous anhydrous 
form of the salt IFhen plaster of Pans is soaked in 
water chemical union with water and recnstolhsa 
tion occurs This process is coincident with 
setting During this process the plaster expands 
a little m all directions, and thus a cast encircling 
a limb will set with its internal diameter slightlv 
reduced 

It IS important that the piowdered plaster and 
the finished bandage should be stored in air tight 
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piaster (tig 3) A thin e\cn la>cr of plaster should be left 
adherent to the bandage which should be re rollcti loosclj 
If rolled too looscU the plaster will fall out, but if it is rollwl 
too tighth the water will not soak into the interior of the 
bandage 

The bandage should be wrapped m paper and stored In 
tin boxes and kept drj 

Apphoation of Plaster Bandages — ^Tbe part is washed 
with soap and water dried and powdered and then fixed 
m the desired position and maintained ngid during apphea 
tion and until the cast is set It is important that no 
mosement of the limb should occur during the application 


othennse the plaster 
will crack and dis 
integrate rapidh If 
the hmb is mosed 
after the cast has 
beenappbod creases 
will form which arc 
ver> hable to cause 
pressure sere* 

Bony promin 
ences should be 
padded ^nth felt, 
made adherent with 



Fio. 3 — The pUxtrr poitder li rubbed Into tbe 
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mastisol If a padded cast is desired lint bandage or 
stockmet may be opphed to the hmb Unpodded skin tight 
plasters are preferable as a smooth even fit can thereby be 
obtained which immobilises all the parts of the hmb 

Padding with hot or stockinet alone for conditions where 
no «w elhng is to be feared has no advantage ot er an unpadded 
cast It has the disadvantage that folds and uneven apphea 
tion of the padding are potent causes of pressure sores 
Well podded plasters using wool however are necessary 
following opemtite mcosurci such as those required for 
compound fractures, acute oslcom\ elitis and sequestrectomy 
which result in considerable reacUonarj swelling 

Tlic surgeon and his assistants maj applj laschne to 
their hands to facilitate rcmosal of an> plaster which maj 
still adhere after completion of the plaster 
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8 Plain lint cut into bandages of \anous widths or 
stockinet for use in podding plaster-casts 

4 'White felt. Felt is liable to be contaminated with 

tetanus spores and should be autoc]a\ed before use 
to avoid any possibility of tetanus from infection 
of a plaster sore 

5 Aluminium or malleable iron strips 2 ft. long, in 

wide, and \ in thick 

6 A large bucket, Limng the bucket with grease-proof 

paper before ftlhng with water will allow easier 
cleansing 

7 Fracture or orthopaedic table 

8 Suspension frame (Fig 1 ) 

l/oAifjg iht Plaster Bandage — The strips of muslin have 
tberee threads drawn from each side otherwise the threads 



Fio t — Three thmdi are drawn off emcb edfe of the moslla »trtp. 


fmj and separate, thus preicnting umforra unrolbng of the 
bandage when the plaster is being applied (Fig 2 ) These 
strips are then looseli rolled The plaster powder should be 
placed on a smooth surface lo a heap end the bandage 
unrolled gmdiialli and passed through the plaster rubbing 
the latter into the muslin which is gradually re rolled so as 
to aDow 12-16 m, of the strip lo be exposed to the powdered 
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otiTiiorArnic ArpvnATUR 

o\it on n tnl>lc to exclude nir bubbles niid tiicn nppUed to 
the hmb The edge^ should be turned bnck so ns to allow 
n gutter of 4 in between them thus fncilitnting Inter rcmo\al 
Comrncrcinl plaster imprcgimlc<l fnbnc mnv now be 
obtained m 24111 and 3fl in widths Ccllona) and is useful 
in the absence of a trained plaster team 

Removal of a Plaiter-Cairt — Requirements 

1 Plaster shears The shears should base the lower 

blade J in longer than the upper to facilitate 
rcmosTil of the cast 

2 Saws 



Fio 2 — InilrucnenU for rejno\*a] of plaster emU. 
tVMer Bbnn. 

FWatrr-firMckr BbmS Plutn Sb*um. RmUt Cnlfk. fluter B4V 


3 Plaster knives 

4 Plaster spreader — to open the cast when cut by shears, 

(Fig 5 ) 

AVhen ^enlo^ mg a piaster-cast, the shears should cut the 
plaster o\ cr soft tissues and not where there arc bonj 
prommcncos The shears should be advanced slowlv taking 
bmnll bites >vith each cut. Core should be taken not to 
depress the lower blade so ns to a\oid cutting the sKm and 
to prcient painful pressure on the hmb After rcmoial of 
the cast the skin should be washed and dried Desquamation 
should be treated bj the application of vaseline 

Nunlng of Patients with Plaster-Casts —Although plaster 
sets inthin a few minutes it takes twcnt> four hours for it 
to diw The plaster should be protected from abnormal 
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The plaster bandage should then be soaked by placing 
m a bucket of iepid water until all bubbles have ceased to 
appear It is then taken at the edges m both hands and 
gently twisted to express surplus water (Fig 4 ) The 
bandages should be quite wet throughout to allow easy 
working and thej should be npphed smoothly and crvcnly 
and without tension the cast being rubbed constantly so os 
to make it one homogeneous moss end not a senes of lajers 
of bandages Air bubbles must be expelled as they ore 
liable to cause cracking of the cast when drying Additional 
strength can be obtamed (1) by using 
plaster slabs made from unrolhng the 
wet bandages to and fro on a table, 
or (2) b\ incorporatmg metal stnps 
Fmally the cast should be given n 
smooth surface by nibbing m plaster 
cream and the edges trimmed to avoid 
chailog of the In children the 

life of the cast will be prolonged if the 
dr) cast is made waterproof b> eo>er 
ing with a layer of shellac varmsh. 

The normal time of setting of the 
cast IS 8-10 minutes when tepid water 
18 used This time can bo reduced if 
salt IS added to the water m the pro- 
portion of one handful to two gallons 
of water and increased by addition of 
glue, gelatine or borax (one table- 
spoonful to tno gallons) 

^Vhen large numbers of plaster casts have to be applied 
particularly lup and shoulder spica casts, the creamed fabric 
method of apphcation is an advantage Bj this method 
sheets of book mushn are cut to special shapes so as to clothe 
large areas of the Umb These shapes can be cut by an 
assistant whilst the operation is in progress thus saving 
time 

First a plaster cream is made by adding plaster powder 
to water until the powder ceases to be absorbed and floats 
on top and then mixing The cut fabnc is then drawn 
slowly through the cream and the creamed fabric smoothed 



Fla. 4 — Wster (• ex 
pre»ed by gratlv twltt 
ing the edge* of the 
baodage 
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Nervo Loilons due to Plaaten — ^TIicsc mnv follow pressure 
from meorreeth fitting plnatcm nnd nre most likely to occur 
in the lower limb if no podding is plncctl nenr the hend of the 
fibula Pressure js then exerted on the externni popliteal 
ncr\ e as it winds round the Intcml aspect of the neck of the 
fibula nnd pnrnhsis results 


SPECIAL PLASTER CASTS 


Shoulder Spica. — The shoulder spica plaster is used to 
immobilise the shoulder joint and the humerus in the treat 
meat of ostcomvelitis nnd 
wounds of the humerus 
and shoulder joint, and 
for tuberculosis of the 
shoulder jomt. 

To apply the shoulder 



Fio 0 — Ptttcin for 
■boulder 


Fio 7 — Sfaoulder-cplcm plarter 
applied 


spica two patterns of fabne or ready prepared plaster fabric 
e g Cellona 24 m wide, are cut as m the diagram (Fig 6 ) 
These ore applied to the anterior nnd postenor aspects of the 
thorax nnd placed over the affected shoulder and arc then 
strengthened by encircling plaster bandages The arm is 
enclosed m a plaster-east made by using strips and encirclmg 
bandages, and the t^vo parts of plaster are then joined together 
by bandaging in a figure-of eight manner so as to enclose the 
shoulder completely The junction is strengthened by insert 
ing strips of plaster on the under surface of the axilla The 
completed cast should extend to the Uiac crests in order to 
immobihse the shoulder jomt completeh (Fig 7 ) 
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movement or pressure to avoid crackmg and should be left 
exposed to the air and not covered with blankets to prevent 
softening during this period of sweating " 

With plasters of the lower limbs the hmb should be 
supported on a pillow to avoid pressure on the heel In the 
case of hip spica plasters, care should be taken to avoid turn 
mg or liftrng the patient by means of the enclosed hmb as 
this will cause the cast to break. The colour and the presence 
or absence of swcllmg of the exposed p>arts of the hmb should 
constantly be watched Oedema and blueness or pallor of 
the exposed distal parts indicates interference with the 
circulation and must be reheved by sphtting the plaster open 

Plaster Sores. — Plaster sores arc locahsed areas of gangrene, 
due to localised pressure produemg ischaemia and subsequent 
death of the tissues 

Correct, even appheation of the plaster followed by 
careful nursing inll avoid plaster sores- Irregular padding 
or oppheabou of the plaster or cracking or ndging of the 
cast due to premature movement, ore frequent causes of 
areas of pressure and necrosis, and careful ottentioD to the 
techmque of appheation end drying of the plaster will 
prevent such ecmphcations Patients in large casts should 
be regularly turned m bed to prevent pressure sores develop 
mg in any one area. A nurse should report any complaint 
of pam m the enclosed part by a patient with a plaster cast, 
as this IS the first warning symptom of an impending plaster 
sore The surgeon may then change the whole plaster or 
remove a window over the painful area to relieve the pressure 
and so pre\ent the development of a sore. If a window is 
cut, a pad of wool is placed on the skm and the wmdow 
closed If a sore has already developed, acnflavine or eusol 
dressings ore applied until the wound is clean 

If there 18 pressure at any particular point on the edge 
of a plaster examination will often repeal that the plaster 
18 loose and fits badly elsewhere, allowing mobihty m the 
plaster Wool should not be packed under the plaster at 
these points as the pressure is thereby Increased end the 
possibility of the development of a plaster sore increased 
Correct rc-appIication of the plaster of Pans is the onlj 
satisfactory remedj 
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piaster Ixindnpcs nnd the cast is reinforced In stnps npj)lic<l 
ns per dinpTim (>ip U) nml fliinlK tnmmcd nt the nTillne 
to nllow free use of the nmis 

The enst should extend from the clnMcles nntcnorl> 



hid- 10 —Single hip •pic* — anterior \iew 



Fio 10 a. — IHM rriot s'Vrw Sole plaster cArt asniy for DOitlng 
purpose*. 



Fio II — Pattern for 
plaster Jacket cut 
from plaster fabric. 



Flo 12— Piaster Jacket 
shoving position of 
stren^benlng slabs. 


down to tJie sjmiphisis pubis and to the greater trochanter 
Plaftor Bed — The plaster table ts cotered \nth mackin. 
toshes and the patient placed face downwards upon this 
The head and thorax may be blocked up mth pillows to 
pnxiuce h>T>cr-cxtcnsion of the spine if the surgeon desires 
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Single Hip Spica — The single hip spica is used for im 
mobibsing the hip joint and the femur and should extend 
from the nipple line to the toes To apply A leg cast is 
applied in the usual manner and the trunk enclosed in a 
plaster-cast made by en 
circling bandages or from 
pre-cut plaster fabnc, 
strengthened with stnps 
apphed m a transverse 
manner (Fig 8 ) The 
two parts of the cast arc 
then ftxed together bj 
plaster bandages opplied 
in a figure of eight 
manner round the hip 
enclosing plaster stnps in 
these, m the manner 
shoTS-n m the diagram (Fig 0 ) TVhen dry the plaster is 
tnmmed for nursing purposes at the back and also over the 
cpigastnum to facilitate respiration (Fig 10 ) 

Plaster Jaokek — Before applying the plaster the bon> 
points I e the spmous processes and the iliac crests are 




tio 0 — \plibCTitiooor*tmigtbeiiJQgfctrip^ twoMtrriof 

vtd ooc poctnior 

padded nith felt and a stockinet \cst applied Fi\e thick 
nesses of pre-cut plaster fabnc, cut according to diagram 
(Fig 11) are then applied to the anterior and posterior 
aspiccts of the trunk These arc bound together nith encircling 





Fio 8 — H/p apla applied on ortitopttedte 
table tor delayed unkn of femur Isota 
webbing aupport to pre>-ent baclonird 
ao^aUtion 
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plnslcr Immlnpc^ nnd the enst is rciiiforccil b\ Rtnps npplietl 
ns per dingrnm (biR 1^) nml flnnll\ tnmnicil nt tlic nxillno 
to nllow free use of the nmis 

The enst should extend from the cln\iclcs nntcnorls 



piQ 10 — single lil|» *plc« — nnlerlor N-iew 



>10 10^ — IVHterlor %leir Sole plaitrr cut bwun for Dardng 
purposes. 



Fio 11 — PittemfoT 
plarter cut 

from planter fabric. 



Fio la. — 1 buter Jacket 
■ howlQg poiltlon of 
strengthening slaba. 


down to the symphisis pubis and to the greater trochanter 
Plaster Bed — The plaster table is cotered with mockin 
toshes and the patient placed face doimwords upon this 
The head and thorax may be blocked up with pillows to 
produce hj^r-extcnsion of the spine if the surgeon desires 
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this (Fig 18 ) Plaster fabric or prepared plaster fabnc, 
e g Cellona 24 in wide is cut so os to cover the entire trunk 
and legs and occiput. The back of the patient is first covered 
■uith a la>er of goragee and the creamed fabnc or prepared 
fabnc IS then apphcd m single layers over the patient, each 
la\er being well moulded to the body contour Between 
each layer longitudinal stnps are applied m numerous 
directions to reinforce the plaster 

The bed is completed by smoothing the plaster with 
plaster cream and then Lfled off the patient and set aside 
to dry steadily This takes approximately three days, after 



Pio 18, — Prepdratkia of • plaiter brd. Note the rilgbt extension 
of tbe spine. 


which it IS then tnmmed at the edge* and bound with 
Ddhesi\c plaster and a circular hole cut postenorly for 
nursing purposes The bed is then mounted in a wooden 
frame m order that the patient can be easily earned out of 
doors for hehothcrapv (See Fig 152 ) An anterior shell is 
then made for the patient in a similar manner but this time 
the patient rests in the previously prepared bed 

Removable, Convmlesoent Plmater Splints. — These arc used 
for nerve lesions and arthritis, where the splints are removed 
daily for ph> siotherap> and then replaced They arc made 
by making a full hmb cast, bualving this and using one or 
both hah’es 

Walkmg Plaster! — The present-day practice of msisting 
upon full functional actnity of the injured limb inioh-es the 





onTnorvrnic apparatur n 

u^c of Mjmc mcnns of nllowing the pnticnt to wnlk in hU 
plastcr-cflRt Application of n nntkm^ iron to the plfuitcr is 
the commonest method iisct) to ohtnin this (Fip 14 ) The 
iron IS a U shajicd stimip made of niclal whicli maN or may 
not have a piece of niblicr attached to its base to prcNcnt 
the patient slipping in >\ct weather It is applied to the 
le g plaster east so th at the side irons coincide with the axis 
of the Tibia and should extend 2-2 1 in i r three fingers 
breadth below the foot, 

Altcmati\e methods consist of the application of sorbo 
rubber heels to the cast or a wooden or plaster foot piece 
consisting of a heel and 
metatarsal bar Tlic 
latter IS preferable to the 
walking iron os natural 
walking 13 possible with 
It, whereas with a walk 
mg iron there Is a tend 
encj to walk with an e\ 
tended knee and everted 
foot, a habit which u 
often diCBcult to eradicate 
when the plaster is re- 
moved 

If a pabent who has 
had a plaster oppUed is 
being treated os an out 
pabent, he must be full> instructed that he is to keep 
the part ele^'atcd for twenty four hours m order to 
Tmuirmsc anv swelling which may follow manipulation of 
the fracture He should be told to report back to hospital 
immediatelv if an) signs of circulatory obstnichon such os 
coldness blueness, or tingling of the fingers or toes, appear 
If fingers arc swollen, it is wise to remove any rings if necessary 
b) cutting them wth a nng cutter ns their presence will 
facilitate circulator) embarrassment m the swollen digit 
Gangrene of the finger may result from neglect of this 
precaution 

In most chnies printed instruchons are gi\ en to the patient 
to prevent an) misunderstanding of verbal instrucbons 



Fio 14 — Applkxtioii of a waJUng Iron 
Note tbe distance below the origlaal 
plaster 
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SPLINTS, CASTS, AND BRACES AS APPLIED IN 
DIFFERENT REGIONS OF THE BODY 

THE FOOT 

Arch Supporti — Arch supports arc used m the treatment 
of pes planus and pes valgus and may be mode of felt, sponge 
rubber or metal They should extend from the heel to the 
heads of the metatarsal, being wider at the anterior edge 
than postcnorlv Felt supports have the advantage of 
cheapness and can be fixed into the shoes Metal supports 
ore usually advised onl> for severe cases of flat foot which 
do not respond to conservative treatment, and where opera 
tion 13 declined or contra indicated They should be made 
to fit each individual foot, and to do this one must make a 
plaster model of the foot from a mould Plaster moulds arc 
made by immersing the foot in a shaUow bowl of plaster 
cream and the cream then allowed to set around the foot 
The mould is rcmove<l and the Inside greased vnth vasebne 
and filled inth plaster of Pans When set, the mould and 
model separate, and the arch support can be made to fit the 
model exactly An alternative method of producing the 
model 18 to make a plaster-cast of the foot and ankle, bi 
\al\e the cast and grease the inner surface The two pieces 
of the cast arc then fitted together and held in position by a 
bandage, after which the reconstituted cast is filled with 
plaster cream ^Vhen set, this produces a model of the foot 
Metal side supports may be added to the arch supports 
so as to gnp the os-ca/cis and prevent external rotation of 
this bone 


THE ANKLE 

Ankle braces ore designed to bear Aveight and to correct 
or prevent deformitj when some weakness of the muscles of 
the calf is present 

1 Drop-Foot Splints — Drop-foot spbnts ore designed for 
paral^'tic drop foot nnd consist of two Intcml steel bors 
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connected ju't below the knee bj n leather Imnd The 
tcndcnc^ to drop foot mn> l>c counlcmctcd b> n spnng 
extending from the cnlf band to the toe, or b\ n ^top fitted 
to the side irons at their insertion into the shoe Tlie stop 
allow 8 dorsi flexion but prc\ ents anj plantar 
flexion bc\ond 00 (Fig 16 ) 

2 T-Strap* — T stmp* 
arc designed to p^c^cnt 
an\ deviation of the foot 
into a varus or xalgus 
position (\arus-dc\nn 
tion towards the middle 
line STilgus -a\\a\ from 
the middle line) The 
principle is to ha\c a 
scrtical irtecl bar ex 
tending from the shoe 
heel to a calf bond just 
below the knee, os a 
fixed point, the foot be- 
ing pulled towards this 
and 80 into a corrected 
position b> n strop at 
tached to the bar and the 
opposite Bide of the shoe 
Thus a sorus T-«trap is attached to an inside iron and 
corrects n sorus defomutj A \algus T strap is attached 
to on outside iron and corrects ^alg^ls dcformitj (Fig 
10 ) 

3 FUster-Casla. — A plnstcr-cnst applied to immobilise the 
ankle should extend from the knee joint to the toes inth 
the foot fixed at 00 to the tibia 



Fio. 13 — Toe-i»h 
Ing for drop foot 
A Blncle dde Iron h 
worn tn 
conjunction nlth 
the ijirinf 



Fio 10 — Shoe nltb 
outiide Iron ax>d 
JiMlde T-^rap 


THE KNEE LEG AND HIP 

(1) KnM Cag, — A knee edge consists of steel bars which 
extend from the mid thigh to the upper one third of the 
calf and which ha\e a joint opposite the knee This joint 
has stops orrnnged to restrict flexion nnd extcnslnn to n 
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prescnbed degree (tig 17 ) The splint is used for certain 
cases of tom semilunar cartilage and tom cmciate bgament*. 

(2) The Tbomai Splint — The splint 
known as the Thomas splint was 
originally de\n8ed by Hugh Owen 
Thomas ns a bed knee splmt. It con 
sists of an oval iron nng narrower on 
the medial aspect, which is fused on 
to inner and outer iron bars The 
inner bar is set at an 
angle of 120 with 
the oval nng and 
IS joined to the other 
bar at the opposite 
end by n W shaped 
iron bar The latter 
allows traction tapes 
Fio IT— llanlikD«<sig«^ to be tied to tbc end 
Used for certain type* ot Splmt The 

oral nng is padded 
and covered with 
leather and is made m \anous sizes 
The splint may be used in two wajs 

(o) B> using the spbnt as n shng for 
the leg with weight and pulley 
extension applied on a Balkan 
beam 

(b) Bj fixed traction on the splint 

The oval nng of the splint should fit 
the upper part of the thigh flrmlv and 
should abut OR the ischial tuberosity the 
latter forming a counter pressure point 
Fixation of the limb on the splint is 
obtained bj traction tnp.-, bed on the 

shaped end after passing round the trwcUon .ppU«i 
sphnt as in diagram (Fig 18 ) 

In the case of fr actures of the femur the sire of the sphnt 
should be estimated bj testing the fit of the ring on the good 
hmb A badl> fitting nng will sag below the ischial tuber- 


lostsblllty of tbo Iomc 
Johit. 
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osit\ nnci jirc^siirc soro >\»ll tHTur in Apnin tcx) 

Inrpc n nng presses in the iwnncinn ntnl inlcrfcrcs vsilh 
mictnntion nnd dcfnccntion 

Havnng selected the correct splint, siipports for the limbs 
nrc mndc from domette linndngc b\ nltnclilng simps to the 
longitudinal bars of the splint Avitli clips or safclj pins 
These slings should be sulTlcienU) tight to ensure that three 
quorters of the limb is l)nng above the 
longitudinal bars of the splint. The splint 
mnv be suspended from a Balkan bcnni 
to allow casv attention to the back nnd 
pressure points, or it mnv be elevated from 
the bod bj means of a foot clip applied 
to the distal end of the splint 

Isursing attention to the skm of t he 
grom and the ischial tuberosit y is requi red 
ihre^QUrU for da^A nhd 

afterwards tMicc a daj The skin under 
the nng should be moved to change the 
site of pressure nnd the skin thoroughly 
massag^ with a small amount of spirit* 

'ihe toilet should be completed "by dusting 
with powder Ehich time the nurse should 
note if the nng of the splint is firmly 
pressing upon the ischial tuberosity 

The Thomas splint is used in the treat 
ment of fractures of the shaft of the femur 
and for immobilisation of the knee joint in. 
acute arthritis and tuberculosis of the knee 

It IS ideal for the transport of patients 

_ . , imlldn* aillpfr 

suffering from mjunes to the lower bmb 



O) Tha Thomas WaDdng Cabper — The Thomas walking 
coliper IS similar to the Thoraos splint, but the W shaped 
junction at the lower end is r^ploced bv two small iron rods 
which slot into holes made m the boot hoel 

The nng should fit the groin perfectly nnd nil weight 
should be borne by the ischial tuberosity The length of the 
splint IS so adjusted that the patient cannot feel his heel in 
hu shoe thus avoiding weight being borne directlv by the 
lower hmb A kmec strap is fittctl to ensure a firm fit 
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The caliper is used following fractures of the shaft of the 
femur and operations and diseases of the knee and hip 
jomta when non weight bearmg movements are allowed 
(Fig 19 ) 

(4) Brapn Frame or Splmi. — The Braun frame or splint 
IS used for fractures of the lower extremity below the knee 
when continuoua traction is being used and when marked 
swelling IS present, occasionally for fractures of the femur 
and for infective and tranmatic conditions of the soft 

parts of the leg The 
splmt should be fitted 
with strips of domettc 
bandage or hnt secured 
laterally bv clips or 
safety pins or prefer 
ably bandaged with a 
continuons flannel band 
age (Fig 20 ) This 
should be taut except 
where it supports the 
calf and aboiild pass on 
to the under surface of 
the splmt A bed sup- 
portmg the splmt should 
have frocture boards be 
neath the mattress and 
tbe provision of a box, 
on which the patient can exert pressure with his good leg 
aids mo\ement m bed 

( 5 ) BOhler Screw-TracileD Leg Frame — This is used for 
reduction of fractures of the tibis and for certain fractures 
m the region of the ankle jomt. (Fig 21 ) The cross bar 
for the knee is angled in a Z manner to make provision for 
the greater bulk of the tendons on the medial aspect of the 
knee. 

(6) Thomaji Double Hip Frame — This is used for the 
treatment of tuberculosis of the spme (Fig 22 ) 

(7) Jones Abduction Frame — The Jones abduction frame 
is a modification of the above, and is used for acute arthritis 
and tuberculosis of the hip-joint (Fig 28 ) To apply the 



Pia 30 — Bcaan frame, btadeged ready for 
appUcatlan. Note that tbe baoda^ b 
above the angle ftrr tbe knee and that ft b 
oarrted on to the under furlkce of tlw apUnt. 
Tbe bandage b looae whoe the calf of tbe leg 
■hoold levt. 
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patient is lowered into the frame with the buttocks on either 
side of the gap used for nursmg purposes Both limbs are 
fixed to the leg frames by skin traction tapes, just as one 
fastens a leg to the Thomas splmt A penneal bend is apphed 
to the imaffected side to provide a pomt of coimter-eitension, 
and pads of wool are placed behind the knees to prevent 
hyper extension of these jomts The wings of the sphnt ore 
then moulded to the bod> and fixed together The penneal 



FiQ 14 — Tbonrni bip vpllnt 


strap should be loosened four 
hourly during the first two 
days and then twice a day for 
attention to the skm "Each 
tune the skm should be rubbed 
with spirit untd dry then 
dusted, and the strap re fixed 
if possible, over a new area of 
skm and with the same degree 
of tension 

For toilet, the frame should 
be raised by placing a box or 
wooden block under the trans 
verse bar at the foot end of the 
frame To make the bed, re- 
move the bed clothes, leaving 
a blanket covering the patient. 
Tbe patient and frame are lifted 
by four attendants on to a 
trolley and the mattress is then 
turned and a clean bottom sheet 
apphed to the bed The draw 
sheet and draw mackintosh are 


folded to about 14 in. wide and the patient and frame then 
lifted beck on to the bed 


(8) Thomas Hip Splint — The Thomas hip spimt is used 
in the convalescent stage* of tuberculosis of the hip (Fig 24 ) 
It consists of a padded metal bar 2 in wide, moulded to the 
bodv and extending from the level of the lower border of 
the scapula to about 8 m above the ankle. It is attached 
to the body bj two arcular bands and a shoulder band, and 
IS fixed to the leg by leather cuffs above and below the knee 
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nnd nt the lower end of the «plmt Tlie knee cufTs prc\cnt 
nbduction strom on the knee joint Tlic iron Imr is cnr\c<l 
below to end on the medml aspect of the Icp tluis prcientinR 
ndduction and intcmnl rotation 

(9) Hodgen Splint — The lIo<lgcn splint was designed 
onginalh for the treatment of fractures of the femur It 
rcscmblcJi a Tliomas splmt but the upper nng is replaced b\ 
n half nng which does not scr\e ns a fixed point for extension 
The side-bars arc angled at the knee to allow 20®-30® flexion 



Fio 2J — Hodffco fplfnt tpplkd tntbf tTratmTOt of froctored femur 


of the knee-jomt. Two hooks arc fixed on. each side of the 
bar to allow suspension of the splint from n Balkan beam 
In use the limb with the knee flexed is laid on cross pieces 
of domette attached to the splint with clips and is attached 
to the lower end of the splmt b\ skin traction tapes The 
splint IS suspended with cords attached from the hooks on 
the bide-hars to a single cord which is led oicr puJlcvs on 
the Balkan beam to a weight (Fig 25 ) It is cssentiall\ a 
spUnt for appl>mg balanced traction, nnd cannot be used to 
npplj fixed traction It is con\enientl> used in the Russell 
balanced traction method or for treatment of fractures of 
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the femur nnd is \aluable in the after treatment of arthro- 
plasties of the hip 

(10) Hamilton Runall Balanced Traction — This is used 
for the treatment of fractures of the femur nnd for balanced 
traction after arthroplasties of the hip (Fig 20 ) To apply 
A skin extension is applied to the leg and a sling is u’ted to 
support the knee. Cord is attached to the sling and passed 
over o pullev on a Balkan beam directly over the knee, 
so as to produce a ^ ertical pull The same cord then passes 



Fio so. — namlltcn Ra»eU • tortliod of conUaoooa tnction. 

«t«d«o ijrail«r tUitn>atsUCroB 
bacoBlBX bndwd up ABd euaof CBttkUaBef UMtUii. Sot* tb* uruftiMBt of tkt Ib«l pdB«t« 
mulled . Ter tk« wk* et timimmk, th* pfOov wUdi ilioaJd w t if uit tb* llMib ka* b««> uulUd. 


over the pulleys so as to pull on the skin extension in the 
line of the lower leg The resultant pull of the two forces 
is along their mathematical resultant, and this produces knee- 
flexion of about 20 —60 with the pull along thfe line of 
the shaft of the femur The hmb is bupported on pillows 
nnd no splint is required 


THE SPINE AND PEL'S IS 

SacrtHlliao Belts — These are used for the treatment of 
sacro-iliac strain when other methods of treatment nrr 
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refused The belt consists of a canvas pad reinforced with 
metal stass extending from the crest of the ilium to the 
upper part of the coeex'X- 
T^s pad IS then fixed to 
the bodv b\ circular and 
penneal leather bands 
Spinal Braces — Spinal 
braces are used in the con 
valescent stages of tuber 
culosis of the spme and 
infantile paralvsis effecting 
the spinal muscles, and 
in certam affeebon* of 
the spme where movement 
causes pauu In principle 
thev consist essentiollv of 
two parallel steel bars 
placed on each side of the 
vertebral column Thev 
are moulded to the back 
and fixed below b\ a peUnc 
band and abos e b^ a 
leather band at the level 
of the scapula. Leather 
straps encircling the 
shoulders arc then fixed antenorK to the piehac band b\ 
addibonal leather straps (Rg 27 ) 

Bradford Frame — 'Ihe Bradford frame is used for tuber 
culosis of the spme and for infanble pamlvsis of the trunk 



— STd^ of Taylor iplml 
brUY 



Fiu ts — Bmdiotd ipioal fruw Nolr the drt*fh*We j»rt A, whkt cmn 

Iw mnovrd for bunlx>{ purpcMr. 


and back muscles It consists of a rectangular gas pipe frame 
1 in. 1 in m diameter shghtK wider than the patients 
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shoulders and 12 m longer than the patient, on which 
18 placed a canvas co\er J m less than the vndth of 
the frame and 2 m less than the length- A blani.it, a 
sheet a draw mackintosh and a dnnv sheet ore then 
placed o\ er the frame These, and the cover ere in 
three segments, the centre segment being removable and 
placed in a convenient posibon for nursing purposcs- 
(Flg 28 ) Restraining bands for body, arms and legs 
arc added 

Whitman Prama — The iiTutmon frame is a modillcabon 
of the BradfonI frame being three-quarters of the vndth 



Pio 20 — Whilmm fnme. Cwd vHh imd •od leg ttmetkn {or spinal 
cariea. 


of the pahent and angled to produce extension of the spine 
(Fig 29 ) 


THE SHOULDER 

(1) Thomas Arm Splint. — This resembles a Thomas knee 
i-plmt but the nng u, round and swivels on the side-irons 
It IS used as a temporarj splmt for the transport of mjunes 
of the upper eTtremitj tThen used alone it is unsabsfactorj 
for prolonged treatment os tracbon is apphed vnth the 
elbow extended This is an unph>'sio]c^cal position for 
traction and if thu. is prolonged, sblTness of the joint results 
It 15 excellent if modified bj adding a flexion bar and applying 
tracbon with the elbow flexed at DO 

(2) Simple Abduction SpUnt. — Tbis consists of metal 
troughs for the arm and forearm attached to a metnJ side- 



ORTllOPAl Die APrARATUB 2i) 

piece, 50 as to hold the nmi in 00®-00 abduction, external 
rotation and 20 flexion the elbow flexed 00® The Bpllnt is 



Fio W —biraple »bductl<Jn frame The ptwJdlriE ha* been reoiord 
for ck«fiie«< The rpUal tbould 01 higher la the btRL. 


attached to the bod) by round cam as belts fastened round 
the tnink and o\er the opposite shoulder (Fig 80 ) The 



Vu^ a\ -AWuclkm frame with cooUnutm trartkm upfUed it 
ined for emain fracture* of the bumenn. Note that tlxae ipllnU ore 
made to at either a right or left arm «od eanoot he Interchanged 


abduction spbnt mth traction nttachment is similnr to the 
ubotc nnd is designed to exert traction on the humcnis in 
the abducted nnd extemnllj rotnted position (Fig 81 ) 
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(8) Bfihlor Arm Scpew-TVactlon Frame — This is used for 
the reduction of fractures of the humerus (Fig 82) mcluding 



Fia. St. — The Ddhkr ano Inune is appOrd wftt) ndUblc 
paddioj bcDrtth the rtT»pi. A Klrwhoer wtre U Inserted 
thimgh Ui« ofeemooa p rot w asd a rt lmip fixed. Sarw 
traetlOQ (i appDed wttb the forram fle xe d at right anfln 
aad pnoaled. 

those of the lower third and the neck of the scapula Traction 
IS apphed through a Ktrschner tnre inserted through the 
elecponon process 


THE FOREAIDI 


(a) Carp Splint — The Carr sphnt consists of a straight 
dorsal splint, and o palmar sphnt hollowed out for the thenar 
eminence An oblique rounded bar is Axed to the lower end 

of the palmar splint to 

nilow the fingers to gnp 
the bar The splints are 
bandaged to the hand 
and forearm (Fig 33 ) 
The sphnt is useful for 




tpUntf. 


first aid treatment of a CoUea fracture but it should ne\cr 
be used for the complete treatment, os full finger mo\cments 
cannot be practised and radial or ulnar de\nation cannot be 
pre\ ented 


oRTnor\rnic ArPMiATUfl 


27 


(b) Coek'Up Wnit Splint — ^Tlns is nsid lo support (lie 
^\^st in (lorsi flexion nnd is useful for musculo spinil ncnc 
lesions It consists of a 
straight metal gutter, the 
concase side of s\hlch fits 
the flexor aspect of the fore- 
arm (Fig Si ) Tills IS con 
tinned do\ni\innls into a 
doTsi flexed palmar piece 
which should not extend be- 
yond the distal sUn crease 
of the palm m order to allow full movement of the metacarpo- 
phalangeal and inter phalangeal joints The thumb should 
be free of the splint to allow unhindered action of the opponens 
pollicis muscle 

METHODS OF APPLYING TRACTION TO LIMBS 

The Baflom-Bearo — This is used os a means of attachment 
for splmts and pulley in the treatment of fractures of the 



limbs Single and double types arc available (Fig 36) 
The single tjT>e consists of two upright wooden or metal 



Kio 31 — Sir Uobert JoiK* pottem 
“ cock up ipUnt. 
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posts connected over and under the bed with cross bars 
A beam which can be moved mdependent of the bed is an 
advanta^ as one fixed to the bed allows only a limited 
degree of hip abduction which is unsatisfactory m certain 
fractures of the femur Double beams are usually fixed to 
the bed 


I Skm Extemion — Skin extension is a valu 

5 ^ able means of applying traction to a limb 

which 18 free from certam risks apphcable 

> to skeletal traction^ e g sepsis along the pm 

‘n track and joint infection when inserted near 

^ joints K hoUand strapping or flexoplast 

V orthopaedic strappmg is used it can be safelj 

left on for 8-10 weeks without skm irritation 

> Ordinary zinc oxide strapping should not be 
used b^use of the tendency to be followed 
b\ this coraplicabon To make the strappmg 
extension, two strips of the strapping arc 

^ taken, in -8 ul wide at the narrow end 

I and 5 in -6 in wide at the other In the case 
of fractures they should extend at least 8 in 
\T/ above the site of fracture The strips should 

'9 extend for 8 m below the malleoh m the case 

l| of the lower hmb and the epicondyle in the 

—Cut* sboidd be cut diagonally 

GW n\»de at the both Sides for 1 in to allow a smooth fit 
•ideoftha*tnip- to the limb The lower free ends are then 
ping the better folded to make them thick, and co\ered with 
to mould tt to ^ strip of strapping to make it non 

the cootouT of ,, ^ L j 

the limb. adhesive The unfolded pieces ore stitched 
together and a loop of tap>c is stitched to this 
thickened strappmg (Fig 86) The strapping is apphedevenlj 
to the side of the unshaven hmb after heating by placmg it 
roimd a jug of hot water The straps should not overlap 
They are held in position b> a ertpe or flannel bandage 
extending from the commencement of the straps to 2 m 
above the malleoli No cross strajn of adhesive strapping 
are used os these arc unjuelding compress the limb and cut 
the skin A piece of Imt or bandage is placed between the 
strap and the skm of the malleoh to prevent adhesion 
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W cigbt-cxtcnsion is npplicd b\ cord nttnchctl to the tnpcs, 
or the tnpcs nm be tied to the end of the splint (tip 37 ) 
\nothcr method is to incor|>omtc / 

o Avooden spreader in the centre of 
a long double stmp (Kig ) 

Each hnlf of the strap is then 
applied to the limb nnd flxctl ns 
m the nbo\ e method A cord is 
then Qttnehed to the sprender nnd 
tied to the weight or to the end 
of the sphnt 

Skeletal Traction — Skeletnl 
traction is n \cn efficient mentis 
of apph mg traction It mn\ be 
appbed hj means of n Kirschncr 

vnre or Stemmonn pin A Kir , , , , . ^ 

ftchner a ire is dnllcd into the bone tretaiij ofaitrop 
b) means of a hand or cloctnc dnIU 

a fctimip attached and the wire rendered taut by means of 
the wire tightener (Fig 30 ) 
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Instrumente required are 
One bone drill 

Stainless steel Kirschner wires 

Kirschner stirrup and ivirc-ti^htcner 

StuTup spanners 

Wre-cutters 

Tenotomes. 

Gauze 

One pair scisMirs 
Alastisol 


Skeletal traction rnaj be used for traction in the eito by 

insertion of the wire 
or pm into the olecra 
non process, and in 
the leg by insertion 
into the os calcu or 
tibial tubercle. For 
the leg a Stcinmonn 
pm IS preferable a« 
there Is less lilreh 
hood of the noil cut 
ting through the 
bone When reraoi 
mg the wire, one end 
IS cut off close to the 
skin, and the other 
end and the skin round the inro stenhsed with spmt The 
projecting end is seized with a pair of artery forceps and 
the mre withdrawn The skin punctures are then sealed 
with gauze soaked in mastisol 

For the insertion of a Steinmonn pm the following in 
struments (Fig 40) are needed 



Bflbler nrtvel rtlmip Stetenuum plo 

InBrrtkn tuxidle*. 


Bone mallet 

Steinroann pm end inserter 
Bflhler siniel stirmp 
Tenotome 
Bard Parker knife 


Tissue forceps 
Ala^o scissors 
Gauze sn’abs 
Jlrtstivol 
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The Stcinninnn pm is Imninicrct! into the bone niul the 
skin around the pm then scftlcd with pnute pndn sonkctl in 


mnstisol (Fig 41 ) A 
B6hlc^s\vl^ cl stirrup should 
lx: used to the exclusion of 
other tj'pes ns >\ith this 
tj'pc, the stiTTup rotates 
on the pm and pres ents 
rotation of the pm itself 
Uisks of sepsis are thus 
reduced a* rotation of the 
pm results m tracking of 
infection along the pm 
into the bone AMien the 
pm IS rerao^ c<k the en 
trance and exit wounds. 



and the whole pm are 
swabbed inth spirit and 
the nail holder fixed to the 


Vio 41 — Tbe aafl b diivro throiagh the 
booe xmtQ iu polot pppemn under the 
•Mix, whJeh U Dlckrd with • 


pm which IS then ssithdmwn Spint is appUed again to 
the wounds and these sealed 'nth gauze soaked m mostisol 
The pads stn\ m position for 2-8 weeks when the pm track 
mil he found to be healed 


Pulp Traction — This is used for displaced phalangeal 



>10 41. — Pin for pulp trae 
Ikm. Thfy are uwd for tome 
fnetum of the phaUnget, 
snctAnrpvb and roet fttuvkb. 



Fio -IS,— -BOhler 

finger iplint Pad 
ding U appUed and 
the fpUnt bent 
before application 
The lower part la 
Incorporated In 
plaater the finger 
being atrapped to 
the dhtal part 


mctncnrpaU and metatarsal fractures Stainless steel wire 
or special pins ma> be used (Brock pins) (Fg 42 ) The> 
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arc inserted into the pulp of the temimnl phalanx the 
procedure being performed luidtr local anaesthetic if desired 


Hi 

nil 

ill 

111 

ill 

111 

111 

111 

III 

111 

iiiii 

III! 

ill 

ill 

ill 

iiii 

li 

nil 

III 

III 

III 

III 

III 

III 

III 

III 

mil 

nil 

111 

III 

III 

Ul|j 


Fio -W — OairvCT irirc ipUntiDg Thl« apltrittos can be bent into the 
desired shape and out to the requisite length before padding 

The pm is then bed under tension to a B6hler finger splint 
(Fig 43) or a Cramer wire banjo splint, (Fig 44 ) 

Univertal guttar iplmtf (Fig 45) ma> be used as temper 



Fro -U —Jones DnKTnsJ gutter splints. 

ary splints, or as local splints in the treatment of a fractured 
femur when fixed traction u used Thev should be padded 
With wool before being applied 
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ORTHOPAEDIC THEATRE TECHNIQUE 

PREPARATION OI TIIF PATH- NT lOU OPERATION 

G ENIRAI prc-opcmti\c iiicnsiirc^ such ns prc 
niwhcntion dtct npcncnls, nnd cncmntn follo^\ the 
lines practised in Renerol stirgen 
Skin Preparation — I- or nil orthopncihc opcmtions (npnrt 
from cmcrpcncies) the skin should be prcjUinKl for two dn\8 
The skm should l>c Khn\ed and ivnslied with ether soap nnd 
then cleansed ^^th nicth^lnted ether nnd surgical spirit or 
1 per cent nicrcuroohromc npphed o\cr the prepared area 
and the part bandaged vu atenlc towels Three such pteparu 
tions are made before operation 

If the patient has b«n wearing a cast or appliance for n 
long time, the skin is usuall> dirtv nnd CTfohated neccssi 
tating longer skin preparation A soap poultice is apphed 
for 24 hours, after which the skin is washed and white vaseline 
appbed dad) until all loose skin is Temo\ ed The skin is then 
washed thoroughl) eau-de-Cologne applied, nnd dried well 
with hot air The usual t.kin preparation is then commenced 
An adequate area Qbo\e and below the operation field should 
be prepared, ns anj preparation on the operation table renders 
the prc^^ous care a waste of time When operations are to 
be performed on the foot or ankle the whole limb from the 
knee downwards is prepared For operations above the 
ankle the whole extremity from the groin to the toes, is 
prepared For hip operations the whole leg and the abdomen 
and back to the lc\ cl of the urabihciis are prepared for the 
shoulder the base of the neck nnd upper one-third of the 
Ktemum nnd the whole arm The whole arm should be 
prepared for operations below the shoulder 

Tourniquets — Jlany orthopaedic operations espccialh 
those on joints need the preliminary opphcation of a 
tourniquet to render the operation field bloodless The 
limb should l>e clcintcd for three minutes before application 
3 
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of the tourniquet, Tvhich must be applied tight enough to 
occlude the arterial circulatjom An Esmarch bandage is 
very sntisfactorj for the lower limb For the upper hmb, 
a sphygmomanometer cuff inflated to 180-200 mm mercury 
dependmg on the patient s blood pressure, is preferable. 
An unyielding rubber tourniquet for the arm is to be stronglv 
condemned because of the ease with which a musculo-spiral 
nerve paralysis may be induced by such compression The 
tourniquet is not removed until the post operative dressings 
or plaster-caat ore applied, but the nurse should be ccrtam 
that the tourniquet has been removed before the patient 
leaves the theatre Neglect of this precaution inll culminate 
in a gangrenous limb and amputation, and possibly legal 
proceedings 

^Vhdst discussing the use of the tourniquet m the operation 
theatre one would hke to odd a timely warning concerning 
the use of tourniquets for controlling haemorrhage. Apart 
from the operative mdications nlrcadv mentioned, a tourni 
quet IS seldom required As a rule haemorrhage can be 
controlled by a bandage and elevation of the limb 
If a tourniquet is applied too tightly there is considerable 
danger of producing traumatic artcnal spasm and nerve 
paralysis A tourmquct which is not appli^ tightly enough 
aggravates the bleeding because the artenes are not occluded, 
whilst the venous circulation is obstructed 

Draping — If the wound is to be kept clean it is essential 
to cover the whole of the patient, except the area of the 
operation bv the correct application of stenJe towels In 
correct apphcation maj lead to shppmg of the towels and 
exposure of unprepared skin during operation A nurse 
should grasp the covered toes or fingers and raise the hmb 
'^e skin preparation towels ore then removed by peeling 
from above downwards until only the toe* or fingers art 
covered {Fig 46 ) 

For the foot and ankle two stenie mackintoshes and towels 
are placed ov er the lower half of the table and the other leg 
A further stenie towel is laid over these, approximately at 
the level of the lower ono-third of the leg Another is taken 
bj the assistant, and the nurse then allows the leg to fall 
into this towel This, and the previous towel ore then 



onTHOrVlDlL THl ATni TFCirMQUr 
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wrapped o\cr the 
bmb and toes so os 
to Iea\ c onlj the 
site of the opcmtion 
exposed The towels 
arc clipped to skin 
to prci’ent move- 
ment, Alargeopcm 
tion sheet, which 
covers the whole of 
the patient, is laid 
on with the hmb to 
be operated upon 
protruding through 
thecentreholc (Fig 
47 ) A stenle stock, 
met sleeve is then 
placed over the leg 
and foot. (Fig 48 ) 
At operation, the 
stockinet is incised 
the skin incised and 
the stockinet fixed 
to the edges of the 
wound with Jlichel 
clips 

For the knee a 
similar preparation 
as for the ankle is 
given. The towel 
into which the lirab 
is lowered should 
cover the whole of 
the leg below the 
knee, and a stock 
inet sleeve applied 
as before 

^^^lcn the Inp is 
being exposed the 
draping is com 



Fio A<L — AtlCT “ peeling " the preparation 
tOTreb oB the Umb tbe leg it held hj the toea 
while the etertle operatkm toirela are laid apoo 
the table under 1^ leg and over tbe aound leg 



Fio 47 — Sterile towela are wrapped round the 
lower part of the leg and foot and alao abore 
the tmeeu Tbe large operation aheet, bdd In 
the right hand, hai Juat been applied 



hio 48 — Final itage of “towelling np " 

btoeldnette alewre haa been applied over the 
operatioo area. 
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menccd as before, but sterile mackintoshes and towels are 
placed under the buttocks and across the other limb A further 
towel IS laid in the groin and penneum and chpped to the 
towels co\enng the table and the Lmb The large operation 
sheet 18 then placed o\cr the whole of the patient with the 
centre hole oicr the site of proposed incision 


OPERATR^ TEamiQUE 

In all operations mvolnng bone, jomt, or tendon except 
m the presence of sepsis an absolute no touch technique 
should be employed The instrument table should be set 
up entirely bj stenle instruments, the instruments to be 
used being laid with their handle* on one half of the table 
The other half of the table should never be touched b> the 
bands All sutures ond ligatures should be bandied bv 
forceps, and needles threaded by instrumental means Swabs 
should not be touched by band, but should be used clipped 
in forceps When the skm has been mcisod the knife used 
is discaiiled and a second knife used to perform any further 
dissections 


INSTRmiENTS 

General Set (Ilg 40) 

1 pair deep retractors 

1 pair small retractors 

2 pairs toothed (bssecting forceps 

2 pairs non toothed dissecting foiccps 
2 pairs Slavo scissors 
2 B I* knives (No 22 blade) 

1 scalpel 

2 sharp pointetl tenotomes 
2 blunt-cnded tenotomes 

2 dozen long arterj forceps 
4 Lane long tissue forceps 
2 Faraboeuf nigine* 

1 long probe 



OKTIIOJ VJ UK Tin \T1K Ti ( U\lt)in 'JT 



Vio 40 — Otw-mHirmt' Imlnimmls 
lWioiMinwi»a f (3) (IwArlWiI Uith drilH(3) rtrtJlW 

frctrp* •^fp>p»tni« f ifrri>i j cm r^ (3) ^mVr4 1 W ( (3) Lum boo^ 

bm>]ta»&»rri*«(nn4»Vin«h«ti<llc^) rrrr»«>n l^"*! tonthrU fottnx Wme-CTitllna 
(otrry* ?»*■ «Wfo<-ini} raritfaf^ m» jmJlrt. 

1 MacDonald dis 
sector 

4 blunt hooks 
1 pair sinus for 
ceps 

1 aneunsm needle 
1 small Volkniann 
spoon 

1 large '\olknmnn 
spoon 

1 pair sequestrum 
forceps 

1 pair Ferguson 

lion toothed 
forceps 

0 towel clips 

2 needle holders •*®" — TbonuM wmaclu Thii b u*«l for 

llonrr hnnHli^H »trocig nmnlpuUUon of the fert and for wme 

° ,, deformittes of the tong bones, 

mallet 

2 pairs small non tootlic<l dissecting forceps 

1 pair stitch scissors 

A^eedles, ligatures, and sutures 

Silk, or S M ( for fkin No 2 chromic catgut for 

aponeurosis and muscleit, N 000 for sub- 

cutaneous bgnturcs silk for tendons 

Osteotomy 

General trtt and osteotomy saw 
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nienccd os before but stenJe mackintoshes and towels arc 
placed under the buttocks and across the other hmb A further 
towel -18 laid in the groin and perineum and clipped to the 
towels co\ enng the table and the limb The large operation 
sheet is then placed o\er the whole of the patient^ with the 
centre hole o\cr the site of proposed incLsiom 


OPERATI\’E TECHNIQUE 

In nil operations involnng bone, jomt, or tendon except 
m the presence of sepsis an absolute no touch technique 
should be cmplo\ed The instrument table should be set 
up enbreb b} sterile instruments the instruments to be 
used being laid with their handles on one-half of the table 
The other half of the table should ne\er be touched bj the 
bands All sutures and hgntures should be handled b} 
forceps, and needles threaded b\ mstnimental means Swabs 
should not be touched be band but should be used dipped 
m forceps ^Vhen the skm has been incised the knife used 
IS discarded and a second knife used to perform an\ further 
dissections 


LNSTRU^CENTS 

General Set (Eig 4U) 

1 pair deep retractors. 

1 pair small retractors 

2 pairs toothed dissecting forceps 

2 pairs non toothed dissecting foiceps 
2 jjoirs Mas o scissors 
2 B P kniscs(\o 22 blade) 

1 scalpel 

2 sharp-pomted tenotomes 
2 blunt-ended tenotomes 

2 dozen long arterj forceps 
■t Lane long tissue forceps 
2 Faraboeuf rugtne* 

1 long probe 



ORTnor\ri)ic Tiir^Tpr ti ciisim i nn 

Lamin«c(omy : 

Ccncml hcl 2 \Mdc ostcoloinc^ 

1 mctliuni (osteotome 

1 pnir Inrpc hnmll, nml mctlmni lK>nc ctiltinR forceps 

2 pairs lIorslcN or HikWhi lanilncctoni) shears 

thip 52 ) 

llorilcv wax Suction n\ipamtns 



Pio Si,— llonlry ^•nllnf«tOTny ilinu*. 


Bone Grift 

General set Albcc saw llot salmi 

Bone dnlls Vitalhum screws 

Lowman and Lane bone holding clamp? and le^ ers 
Sterihsation of Albee Saw — 1 The clcctnc coble from the 
motor to the black, rubber union on the connecting cord is 



Fio. Si — Albee motor eaw with fitting 


( ) M0t<X ta WwOlMbt* CB4B. 

O) kail — ttasU ud t«la. 
it) Saw fcard. 

(/) Dowd »b«p0 for — boot prgk 
U) COMWOWI c»i4«. 
if) Foot rttUi 

remo\ed from the motor b> pulling it out from the plug and 
boiled (Fig 53 and tig 64 ) 






38 FRACTURES ASD ORTHOPAEDIC 8URaEE\ 
Otteomyelltii 

Genera] set bone drills, and vasebne gauze. 

Plating Fraotores 
General set, 

A’^italbum plates and scrors set. (Fig 50 ) 


0— o 



SHLIiMAM SCREWS 


Fio 50 — VlUOhim acrm and plates. 

Dnlla and Lane bone-bolding forceps 
Bone lexers 

2 pairs Lowmon clarapa. (Fig 61 ) 



Fio 51 — Lowmsa ^amp. Used to bold fraotored bosei In 
position during ftxatkn wHh a screw plate, or graft. 

Amputations t 

General set- 

Amputataon retractors and large amputation kmfe 
Corrugated rubber drams. 

Large and small amputation saws 

For Exmslon of Samilunsr Cartflago i 
General set. 

2 cartilage knives 
1 long narrow retractor 
1 Jlortm bull-dog cartilage forceps 




CI1A1»THI HI 


GENERAL METHODS OF CORRECTION OF 
DEFORMITY 

D EtORMITH-S nin\ result from contractures of the 
skin fnscin muscles, tendons, or joint capsules or 
ligaments and from mtm articular adhesions, causing 
ankNlosis of joints Often nianN of these structures arc 
contracted together 

The axiom Prevention is better than cure ’ is csjieciaUy 
applicable to the surgery of dcformit> Prevention is simple 
but the treatment of the established deformits is usuall} 
difficult and prolonged The development of contractures 
should be prev ented bv careful splintage of jomts in n neutral 
position and the Institution of dafl> active movements to 
the unaffected joints For paralysed limbs, the joints should 
be put through a full range of movements each da> 


DEFORMITIES DUE TO SKIN AND SCAR 
CONTRACTURES 

Again prevention is to be preferred to treatment of the 
established deformitj and early skin grafting of wounds is 
undertaken with this object in view 

Traumatic loss of skm should be replaced immediately 
if conditions arc suitable using flap- or spht thickness grafts 
A conv enient method for injuries of the hand is to place the 
hand into n pocket of skm raised m the abdominal wall If 
tendons arc exposed due to skin loss and the part cannot 
be placed in an abdominal pocket, they ma> be covered with 
spilt thickness grafts Often immediate grafting is out of 
the question and must be deferred until a clean, healthy 
granulating area is present To prepare such an area for 
the subsequent grafting eusol dtesaings, followed by normal 
saline packs ma> be applied or prcferablj the irrigation 
envelope technique mav be cmploj^ 
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2 The handle i5 rcrao\cd from the motor shell after 
releasing the screw which locka the shell and handle to the 



Fio U -Sparta of tbe OMtor mw wtilcb nnut be fterilhed 
Note tbe port of the cable which moat be boOeih 


Wi 


motor The shells handle, and cutting tools ore boded. 

3 After sterilisation the long part of the shell is 
taken in the gloved hand and held with 
h I its large, open end up A nurse, hold 

I ing the large end of the motor in the 
|■V I V I palm of her hand, inserts the other 

I 4 1 end into the recipient sbeD and turns 

I I the motor to the right ns for as it 

iriU go (Fig 5S ) The other half of 

the shell is then fitted and locked 

1 and the handle screwed on The stenl 
iscd cable is plugged into the motor, 
and its other end plugged into the con 
I nection to the foot switch The saw 

IS then ready for use 

^Vhen using the saw a constant 
stream of sterile saLne should be allowed 
to flow on to the cutting tool to cool 

it To a\oid any accident, it is most 

important that no finger or swab should 
apprrmch to within 12 in of the saw blades- 


Fio W — Tbe motor 
held by m dirty ” 
nunc h Inserted 
toto tbe rterfle •beQ, 
beW by the dean ” 
openlloa. 





iiFTiionR or connrcTioN oi ni ron5iiT\ 4T 


li. plr»c«i o\cr Ihc prnfl nml n flm» pressure bniulnpc is then 
npplicd Tlic dressmps nre left in ntu for ten (ln\s when 
r^rcssing is imdcrlnkcn 

FUp-grafU nre usimlU tnken from tlic nbdomcn or bnek 
for use \nth a defect of the ami, whilst in the lower limb the 
opposite leg sers cs as the donor area A flap of skin is misc<l 
on the donor area cut slightU larger thnn the defect to be 
closed to allow for shrinkage and hingeil at one side The 
flap 18 sutured to the edges of the recipient area and the ran 
area left b\ raising the flap is coscred b\ liiUe gras After 
two weeks, the flap is sc\ cred from the donor area and fixation 
to the defect completed The raw donor area which Is now 
covered h\ granulations is co\crcd b> a Thiersch graft 

Spht-thieknen graiU, consisting of epidermis, dermis 
and small amounts of conum arc cut with a rarer or skin 
graftuig knife The thighs and arms arc used os the donor 
area and arc prepared bj application of spirit and then normal 
saline. 

A selected area of sUa is then stretched b) means of 
boards or suction cups and the grafts cut. These arc placed 
on tulle gras with the raw surface upwards An excision of 
the granulations of the recipient area is then performed 
bleeding being arrested by the oppbcation of liquor adrenabn 
and firm pressure The surface is then lightlj dusted with 
sulphonamidc powder to aliaj infection and the graft placed 
m position Gauxe or sponges soaked in normal saline arc 
laid o>cr the graft and a firm clostoplast bondage apphed 
to maintain firm pressure, Re-dressmg is performed on the 
eighth day 

Thierich grafts arc very thin grafts, cut with a razor or 
tkm grafting kmfe They arc used for direct application to 
granulatmg surfaces, and their preparation and fixation is 
similar to the method used for spbt thickness grafts 


DEFORMITIES DUE TO CONTRACTURES OF FASCIA, 
MUSCLES, AND TENDONS 

Deformities due to contractures of fascia, muscles and 
tendons can usually be manually corrected m the early 
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Bums and wounds which have healed by grenuJatioc 
tissue are common causes of deformity The defomutj may 
often be corrected by excising all the scarred tissue and “ 
manually correcting the defects The raw area left after the 
excision is then covered with a skin graft, using either a free 



Fio 56 — Fl*p-frafl to wrirt. Fio. 57 ~Pl*p-gT»ft to kf 

whole-thickness graft or a tube pedicle graft, or a flap 
(Hgs 50 and 57 ) 

Tube-psdiole grafts are usually mode by making two 
parallel skin incisions lu the abdonunal or thoracic wall and 
separating a rectangular area of sIoil The incision should 
be as wide as is consistent with closure of the skin wound 
beneath the raised rectangle or failing the wound is 
covered temporarily with a 
Thiersch graft The rectangle is 
then sutured to form a tube 
using a continuoufl silk suture for 
this (Fig 58 ) After four weeks, 
one end of the tube is severed and 
implanted into the arm and four 
I wttks later the remaining abdo- 
mina] attachment is cut and the 
1 end unplanted mto the reapient 
area The tube Is now ready to 
replace the excised scar tissue 
A frte whole-thlokneas graft 
may be cut from any suitable 
area of skin It is cut to the shape of the recipient area, but 
due allowance is made for shrinkage of the graft after it has 
been cut. The graft is placed over the raw area and sutured 
in position with Is 000 000 catgut or ophthalmic silk fixed on 
atraumatic needles To aid \’nsculan5ation o mould of stent 



[ ^ 

Pio 4S — Tube-pcdfdc 



MrTHouK or (onurcTioN oi 111 ^onM!T^ 4o 

and the \ninctnrc ♦■rnlctl with n colltxlion drcssnij; TIip 
Iind)> nre nininpulnlctl into nti o\rr rtnrcrlcd pOMtioii, niid 
mamtainctl in thnl poMtion for 14-Jl dn\s \n n cross bnr 
fixed to two plaster Ixiots npplictl lo the feel 

Operations to eroio miucla origlni nre inidcrtnkcn to 
allow the muscle to ncf\uirc n new onpin nenrer its insertion 
after nmnipulntion of the limb into correct jmsltion Thc\ 
arc often used for flexion contrneluro« of tlic liij) nnd ell>oi\, 
and consist of sub i>cnostcnl stripping of tlic muscle origins 
b\ means of mgiiics After opcrntion the hmh is immobilised 
in a plaster-east in the ovcr-cor^ 
rected position 

Some deformities arc l>cltcr 
treated b\ ostaotomy of the 
bone, espccmlh if the adjacent 
joint is ankxloscd or has been 
infected vnth tubercle TIic bone 
n partialh di\ndod b\ an osteo- 
tome or ostcotomj san and 
the fracture completed mnnu 
The lirab IS then im 
mobilised m plaster wnth the 
defonrutj corrected and the 
cart IS not removed until bon\ 
union of the osteotomx is sound 
(Fig 00 1 

^Vhen a joint n, ankj losed in n dcfornicd position or where 
dofonnits IS associated with painful partial ankylosis an 
operation ina> be performed on the gomt to correct the 
deformitj and rehexe the pnin Two types of operation are 
possible, one producing the opposite result to the other 
One operation is that of arthrodesis whereby the joint is 
abolished the other operation is that of arthroplasty 
''here a new joint is fashionccL 

Arthrodesis is the excision of the articular surfoces of the 
joint and apposibon of the raw surfaces to allow union to 
occur The limb is immobilised m a plnster-cast until union 
Across the joint is sound This often takes 3-0 months 
After rcmo\Ql of the plaster the sutures arc remox'cd and a 
rralking caliper is fitted for the arthrodeses of the knee and 



l-io 00 — 0«tcotomy of femur cu 
for ftxrd kdducthm contrmeturr 
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stages of their (lc^ clopnicnt, bccauM; the flbnius tissue ij 
pliable and easily stretched Correction may be possible at 
this penod of development of the deformity by the application 
of weight traction, or by forcible manipulation and stretching 
followed bv the application of a plaster-cast to mamtain the 
new position of the part Adequate padding of the cast is 
necessary to prc\ent the development of sores The plaster 
IS bivalvcd after 4-6 weeks, and exercises and massage 
given, the two hahes of the cast being replaced after the 
penodfl of physiotherapy until the muscles of the hmb are 
strong enough to prevent recurrence 
of the defomutv 

A modification of the latter 
method 18 the use of wedge plasters, 
this procedure being pmrticularly ap- 
plicable to deformities of hinge 
joints such as the knee (Fig 59 ) 
The plaster cast npphed after mam 
pulabon is cut three-quarters of the 
way across at the apex of the eon 
cave side of the deformity A 
wooden wedge is then knocked into 
the gap thus enlarging it and lo 
Icvcnng the divergent limbs of the 
cast apart This process is repeated 
using larger wedges until full cor- 
rection IS obtained 
Where the contracture is of long standing strong fibrous 
tissue IS present, and the previous conservative measures 
are often ineffective Operative measures must then be 
undertaken These consist of tenotomies tendon lengthening 
and crasion of the muscle ongins 

A common example of blind tanotomy for »uch a con 
trncture is the operation of adductor tenotomy The hip is 
flexed and abducted so as to stretch the contracted tissues 
A sharp-pointed tenotome is then inserted through the skin 
just superior and lateral to the taut structures and then 
laid aside A blunt-endcd tenotome is then inserted between 
the skm and the structures to be dmdcvl and the fibrous 
tissue cut through eompletclj The tenotome is vnthdravm 



Vio 80 — Wedge pUitcr for 
conretioo of Qcxktn deformi ty 
of knee. 
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the joint m a deformed position and then i.ccondnr\ shorten 
mg of tfic muscles and soft tissues results 

Prolonged immobilisation In plaster of Pans with joints 
m the optimum position for function docs not lend to adhesion 
formation ns is often stated Moscnicnt uill rcco\cr iMth 
aclis'c exercises 

Adhesions tend to limit moscinent and cause pain when 
the\ arc stretched and it is usuaV} found that one particular 
movement causes the pain The pain and tenderness is 
usuall\ localised to the site of the adhesions 

^Innipulntisc treatment of adhesions is \crj siicccs-sful 
onlj when suitable cases arc submitted to this form of 
thcrapj It IS cspcaallj contra indicated when any actisc 
joint disease is present, tuberculosis acute arthntis, and 
rheumatoid arthntis m the active stage*, and in old tuber 
culosis Joints where the disease may recur Manipulation is 
not a method to be used for stiff joints m old people where 
rarefaction from seniLtj may result in fracture nor for 
children because of the nsk of epiphyseal damage and be 
cause spontaneous reco\erj is common 

Manipulation is particularly useful when locking ” of 
joint surfaces occurs eg in torn medial meniscus It may 
be used m ostco-orthritis, and after rheumatoid arthntis, 
pro\^ded the condition is quicsccnL 

For successful manipulation good muscular relaxation is 
essential This is aeWeved by general anaesthesia, and 
pentothal sodium is particularly suited for manipulative 
therapy because of the complete relaxation it gives and 
because of the shortness of the anaesthesia During manipu 
labon an endeavour is made to mcrcase one movement 
only and the joint is put through one range of movement 
only pump handling ’ of a joint is to be condemned 
because of the severe reaction hkelv to follow 

After manipulation the jomt is rested for 24-80 hour* 
in order to allow the subsequent reaction to subside The 
joint should be immobihsc^ in the position where the 
adhesions are lengthened and massage then given, active 
and awiitod movements being commenced on the second or 
third day dependent on the seventy of the reaction 
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anXle to allow non weight bearing movement of the limh 
This IS worn for see months For arthrodeses m the upper 
limb no spimts are required after removal of the plaster 

Arthroplasty is mdicated ^hen movements of more than 
one jomt are restricted, and is partaculariy usefnl for the 
elbow and hip jomts- The articular surfaces of the jomt are 
reconstructed and remodelled by chisels and rongeurs, and 
covered by a substance which wiD allow ghding movement 
and separate the raw bony surfaces Fascia lata is commonly 
used but recently vitallium cups have been introduced to 
replace this The mitial results of arthroplastaes using this 
metal are excellent and the new jomts are remarkably pain 
less, but the late results have still to be cvaluateiL After 
treatment is very important if success is to be achieved 
After operation the bmb is immobilised by balanced traction 
to separate the newly formed articular suHaces After three 
to four days, passive and assisted active movements are 
aDowed the traction being continued after the penods of 
exercise Traction is discontinued after three weeks, and a 
full senes of active non weight bearing exeroses allowed 
For hip arthroplasties these may be provided by attaching 
roller skates to the heels and abducting and adducting the 
limbs on mclined planes With arthroplasties of the lower 
limb the patient maj be allowed up with crutches after the 
fourth week. 

3Ianj deformities need a combination of man\ of these 
procedures to correct them One should remember that the 
operatiie measures are only an incident m the treatment, 
and that the after care expended to prevent recurrence Is 
of equal importance 


BIANIPOLATIVE TREATMENT 

Alampulaboa is used as a means of breaking dmm 
adhesions m fascial planes and in peri articular tissues which 
cause pam and restrict moicment. An adhesion is a patho- 
logical fibrous band which results from tlie organisation of 
an exudate due to trauma or inflammation They maj be 
mtra artacular or extra articular They maj develop with 
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The muscles nrc cut Ij In shorter then the skin to n\old 
their being brought o\ cr the bone end niid l)CComing ndherent 
The vessels nnd ncr\cs nre clennlj dmdetl The ncr\cs 
should not be pulled domi before di\ ision, nnd should not 
be ligated or injected with nlcohol or neuroma mn\ result 
After ligation of the mnm \csscls, the tourniquet is re 
mo\cd and nnj further bleeding nrrested Only the skin 
flaps arc sutur^ and n comignted rubber dram placed in 
each comer of the wound The latter Is gmduall> shortened 
following the second daj after the operation 

A guillotine amputation is nn emergenej amputation 
where all tissues are cut through rapidlj at the same le\cl 
and the wound left open to drain It is used chieflj for gas 
gangrene Particular care should be taken after the operation 
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Pia> 63 — AcUptioa of Tbonuu tpUat and ring for lUo 
trtcU<»i fo&ovtog guQlotlfie amputatkPTu 

to p^e^ ent retraction of the skin which would lea\ c the bone 
exposed This is achieved by applying skin traction to the 
stump (Fig 62 ) 

After-Treatment of Amputations 

1 Above the Knee — In order to prc\ ent flexion defomutv 
the stump should not be placed on a pillow or sandbag but 
should be allowed to he flat on the bed A bed-cage should 
be placed o\cr the limb and the bed clothes turned back m 
order that the stump is exposed for constant observation 
Thus the onset of haemorrhage can be quicklj noted No 
massage or passive mo\ements are allowed When the 
wound is hc^ed cr6pe bandaging should be commenced 
A 0-in erfepe bandage should be firmlj applied from belou 
upwards gradualh easing the pressure around the stump as 
the bandage is earned upwards. (Fig 08 ) This aids the 
production of a corneal stirrup The bandage should be 
re applied thnee dail> Flexion extension, abduction and 
4 


CHAPTER 


AMPUTATIONS 

A '\IPUTATIO>sS arc indicated for irreparable trauma 
sepsis endangenng life, and raalignanc} 

The instruments required are 

General bone operation set 
Amputation knife 
Amputation saws 

Amputation tissue guard (Fig 01 ) 

Sp«oUl Oparativ* DataHi — For amputations of the loircr 
limb^ the patient should be placed on the operating table 



Fia. 01 — Ampat«Uon 


SO that the limbs are flexed o\er the end of the table If the 
amputation is below the knee it is often advantageous to 
have the patient I>nng prone 

If possible a tourniquet is used to control haemorrhage 
A large amputation knife is essential for a rapid operation 
as amputations need to be earned through as quicklj as 
possible In the lower limb flops arc cut to allow the scar 
to he just postenor to the coronal plane whilst equal flaps 
or a circular skin inasion con be useil in the upper hmb 


CHAPTER V 


FRACTURES AND DISLOCATIONS 

B efore discussing fractures and dislocations, n few 
definitions of terms will allow the reader to hn\c a 
clearer understanding of the \nnou8 grades of bone 
and joint defects follomng the receipt of an injury 
A Fracturt is the breaking of a bone or of a cartilage 
An Epipbyieal Separation is a fracture which passes 
through or lies within the epiphyseal line 

A Duloeation is a complete and persistent displacement 
of one articular surface of a joint from the others 

A Subluzation is a porbal or Incomplete dislocation which 
IS associated with a lajat> of the joint capsule and the liga 
ments controlling the joint 

A Sprain is a temporary subluxation in which the dis 
placed orticular surfaces have returned to their normal 
positions after causing damage to ligaments, tendons and 
muscles around the joint Fragments of bone may be avulsed 
with the hgament- 


FRACTURES 

THE AETIOLOGY OF FRACTURES 

Predifpoiing Causes — Men arc more liable to be sufferers 
from fractures, lorgelj because of the hazardous nature of 
certam occupations and also because the} take port in athletic 
activities to a greater extent than women We ore all more 
actii e between the ages of c and fortj and because of this 
fractures occur most commonly during that pienod of life 
Senihtj however predisposes to the occurrence of a fracture 
because the bones become rarefied inth adnuicing \ear8 
Direct or Exciting Causes — Fractures maj be due to 
external Molcncc or muscular action Tlie nolcncc ninj be 
direct or indirect Direct Molcncc causes a fracture beneath 
the site of impact resulting usunlh m a transicrse fracture 
•1 
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adduction exercises axe practised daily and weight and 
pulley circuits are an advantage in increasing muscle control 
of the stump Plaster pylons are rarely used as prelinunary 
artiflcial limbs, crfipe bandagmg bcmg persisted with and 
crutches given imtil a permanent limb can be fitted. In 
three months most cases can be fitted with an artificial limb 
2 Below the Knee — The same treatment as the above 

Fio as. — Bandagfng ftmpntatlon ttxunp 
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must be earned out. In addition, quadriceps drill should be 
instituted as early as possible after op>eration 

8 Upper Extremity Slumps — Active movements of the 
stump and crfpe bandaging are earned out as for the lower 
hrab An artificial lunb can be fitted much earher than in 
the lower limb as weight is not borne on the stump 
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line then sprmds Ioiipi(ii<linii11\ up tlu Immic, sucli 
ns occurs when n plnnt Ntcni ik bniKcn Ilcnct 
the term grcenstick ’* An infmction fracture re 
Rcmblcft n grccnstick in l>l>c, hut difTers from it in 
thnt the ooncn\D border of the bone indents and 
fractures These fmclurcs arc confined almost 
cntirclj to children because their lioncs arc more 
flexible than those of adults and tend to bend 
rather than break 

{b) A longitudinal fracture is a fracture where the fracture 
line runs longitudinnllj along the bone 
(c) A tran*ver»e fracture is a fracture where the fracture 
hnerunsatnght 
angles to the 
longitudinal 
axi* of the 
bone It 13 
alwn>8 due to 
direct violence 
(<f) Oblique and gptral 
fracturea arc 
due to indirect 
\noIence, and m 
these types the 
fracture line is 
oblique or 
vpirol 





la part 

—Type* of fr»ctnre. 


(r) A fracture U laid to be oommlnuled when there is 
spbntenng of the bone fragments into many pieces 
It IS due to direct violence 

(/) An impacted fracture is one m which one fragment is 
dn\en into the other and fixed m that position 
This occurs in situations where the hard cortical 
bone 18 being replaced by cancellous tissue, e g the 
upper end of the humerus and the lower end of the 
radius 


Surgeons often dosenbe fracture* bj the situation of 
the fracture c-g a supracondjlar fracture. AMien a fracture 
results from triMol \nolenoe we dejcnbe it as a pathological 
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of the bone and considerable damage to the surrounding 
soft tissues Indirect violence, violence applied at a 
distance from the site of fracture and transmitted to that 
region by bones or hgamcnts, results m a spiral or oblique 
fracture due to the torsion stmm apphed to the bone Any 
soft tissue damage is due to laceration by the bony frag 
ments themselves A common example of a fracture due 
to mdircct violence is the typical fracture of the clavicle, 
^rhich results from a fall on the outstretched hand The 
\nolencc is apphed to the hand ond transmitted to the 
clavicle via the bones of the arm and shoulder 

Sudden muscular inolence may produce a fracture, the 
common example being the transierse fracture of the patella, 
irhich results from a sudden strong contracbon of the quadn 
ceps muscle of the leg made to regain the balance when the 
pabent shps from the kerb 


CLASSIFICATION OF FRACTURES 

There are many methods of classifying fractures Firstlv 
all fractures may be simple or compound. A simple fracture 
IS one in which overljnng skin is mtact, while a compound 
fracture is one in which the fracture communicates ivith the 
external skm surface by a wound it should be emphasised 
that a compound fracture docs not necessarily mean that 
the bony fragments arc exposed or protruding through the 
wound Compound fractures are always contaminated and 
potentially infected by overlying clothing and b} dust and 
sod which ma> be implanted into the wound at the bme of 
injury 

A further subdi\'ision is into the t\'pes of fracture de- 
pending on the direction and character of the fracture hne 
(Fig W) 

(a) An incomplete fracture is one where the whole thick 
ness of the bone is not broken complete!} across, 
and these arc known as greenstick and infraction 
fractures. A greenstick fracture is one where the 
concave side of the bone fractures, and the fracture 
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and potcntmlU infoctod The froctnre mn\ become com 
pound lit the time of injurN bj the agent causing the lnjur> 
or it maj become compound by the Iwny fmgmcnts Inccmtmg 
the skin from witbm It must alv^•n^8 be borne In mind thnt 
onj simple fracture mfi> be con\crtcd into a compound 
fracture h^ careless handling after the accident, and the 
fractured limb must al\va\* be supported manually or be 
splmted to prevent this 

2 A varying degree of turgicsd shock accompanies any 
fracture but it is usuall) sc\cre in compound and multiple 
fractures, 

3 The bone injury cannot be dl^o^ccd from soft tissue 
mjurv but m some fractures the soft tissue injury may be 
ytry severe Large blood \cssels are very prone to be 
damaged b> the sharp ends of the fractured bones An 
artery or vein may be severed, or a vein may become throm- 
bosed as a result of the swclbng and stagnation of the blood 
m the injured bmb Thrombosis of the veins is often seen 
when the pelvis and femur ore fractured The bony frag 
ments may Injure the arteries without opemng the lumen 
by damaging the sympathetic nerve plexus, which hes on the 
outer walls of the arteries This causes artanal spaun, and 
so reduces the blood supply to the limb beyond and may 
result in the development of a Volkmann s ischaemic con 
tracture or gangrene A traumatio aneurysm may follow 
laceration of the artery wall, the aneurysm usually being 
saccular in type 

4 Nervs Injuries — A nerve injury may follow the receipt 
of a fracture because of the proxiimly of the nerve to the 
bone or the nerve may be damaged at the same time as the 
bone by the same violence The nerve may be contused, 
when the paralysis is partial and recovers spontaneously or 
se\ered partially or completely The musculo-ipiral nerve 
is more commonly injured m association with fractures than 
any other nerve because of its close proximity to the shaft 
of the humenih Other nerves often damaged are the ulnar 
nerve m association with dislocations and fractures around 
the elbow joint and the x>ostenor interosseous nerve in 
association with dislocations of the head of the radius 
Nc^^c lesions may result from ischaemia and pressure of 
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OP ipontftneolu fraotupo This is always associated with 
some disease of the bone which causes rarefaction or de- 
struction of the bone, and rendera it more liable to break. 
The foDowing oiTections often result in spontaneous fractures 
Paget 8 disease parathyroid osteodystrophy, fmgihtas ossiam, 
secondarv malignant disease especially following breast or 
prostntic tumours bone cysts osteomyelitis and tabes 
dorsalis 


THE SYilPTOMS OF A FIUCTURE 

1 A careful hatory should be taken concerning the time, 
site, and details of the injurj which caused the fracture, and 
enquirj should be made as to the presence of any predisposing 
factor or bone disease 

2 Pain, — Most fractures cause pain, but the seventy of 
the pam ^a^es with the uidividual, and the type and position 
of the fracture The pain u continuous m type and is aggra 
vated bv any movement of the limb 

6 Palpation of the Lmb will reveal t*ndera«» localised 
very precisely to the fracture line 

4 The pam causes redex muscle spasm which, in itself 
IS painful and leads to low of function of the part, 

5 Deformity is often present, due to displacement of the 
fragments of bone The deformity mnj take the form of 
shortening of the limb or angulation or rotation of one 
fragment in relation to the other 

^ Mo\cment of the hmb may reveal abnormal mobility 
of the hmb at the site of the fracture, and enpltaSf a grating 
sensation may be detected at the same time 

7 Swelling and bruismg ere invariable accompaniments 
of a fracture due to the extravasation of blood and serum 

8 X-ray examination should ne^ er be omitted if a fracture 
IS suspected os it is mfaUible proof of the presence or absence 
of a frecture- 


COJIPLICATIONS OF FRACTURES 


1 A fracture ma> be compound. This js a very senous 
complication, as the fracture is Immediately contaminated 
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fracture It is more common uhen there is cxlcnsnc com 
ramution of the bone nnd is thought to be due to fat droplet? 
entering the Inccmtcd \csscls m the marrow I-nt emboli 
form and circulate in the blood stream, finallj lodging in the 
cflpdlnncs of the lungs orbmm If the lung is nfTcctcd, the 
patient dc\ clops s\Tnptoms resembling pulmonarj oedema 
coughing up large quanbtics of frothy sputum Treatment 
should ^ on similar lines, f e \cncscction, nnd hypodermic 
injection of morphia A\’hcn the emboli lodge in the brain 
the patient becomes comatose and usually dies 

10 DflUnum Tremem frequently complicates a fracture 
in an alcoholic subject The dcpnxation of alcohol and the 
injure cause the patient to become delirious, noisy, nnd 
subject to hallucinations The usual complaint is the presence 
of numerous bizarre and loathsome omroals m the sick room 
Treatment should consist of placing the patient on the same 
amount of alcohol as he is accustomed to take. The next 
day the amount is reduced and a sedabve, such as 
ptiuldehyde, given Each day the alcohol ration is reduced 
and the sedative increased as necessary until ultimately the 
patient reaches a point when be is without alcohoL The dose 
of sedative is then gradually reduced 

11 Hypotiaiio ^eumonla may result m elderly patients 
unless they ore frequently turned in bed 

12 Malunion — By malumon vie mean union of the frag 
ments in bad position which will result m disability later 
eg lateral angulation of a fractured tibia mil result in osteo- 
arthritis of the ankle nnd flat foot, 

13 DtfeoU of Union of iho Fraeture (ptde tnfra) 

14 Bed-Sores and Plaster Sores 

15 Cmsb Syndrome, or Traumatic Oedema. — Expeneucc 
gained from the treatment of air raid victiins has brought 
to light the existence of this condition It is associated with 
mjunes in\ oUnng prolonged compression or cxtensiy e crushing 
of limbs often without eyudence of an external wound Such 
a patient dc\ clops on oedema of the hmb often associated 
with blistering of the skin, and a profound degree of shock 
following preliminary recoycry Despite improvement of 
the general condition w^th onti shock therapy oligunn 
su|>er\cncs Tlie unne contains nlbumm and casts and a 
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exudation into the soft parts, and they may appear dunng 
the course of treatment because of the pressure of plaster 
casts Late nerve palsy may occur because the nerve may 
be Involved m the callus, or it may be stretched because of 
mal ahgmnent of the limb 

5 Muscle Injuries may complicate a simple fracture, but 
usuall> need no specific trcatmcnL 3Iuscle lesions which 
are very hable to complicate a fracture are VoDunann's 
ischaemic contracture and myositis ossificans These con 
ditions are discussed in the chapter concerning “ Affections 
of Muscles 

Atrophy inll result from disuse unless the muscles are 
actively exercised during the whole penod of treatment of 
the fracture The modem ambulatory treatment of most 
fractures with exercise of all muscles of the affected hmb 
from the first day of treatment, makes this comphcation a 
mrity 

0 Joint Injoriai — Fractures roaj iniolic joints and, 
unless the reduction of the fracture is perfect, irregularity 
of the joint surface eninies with the later development of 
osteo-arthntu. In some eases the fracture may cause frag 
menta of bone to become loose in the joint. These fragments 
must be removed to prevent joint disabJhty occurring later 

7 Injuries to a Vlsous — ^’lsce^ol injuries maj complicate 
a fracture os a result of the viscus being damaged by the 
same factor which caused the fracture, or they may follow 
laceration by the bony fragments The bladder and urethra 
arc more commonly damaged as n result of a fracture than 
other viscera 

8 Pulmonary Embolism inov follow the receipt of a 
fracture and occurs usually about se\cn to ten daj*8 after 
the mjur> Its onset is heralded b> djapnoea, pallor collapse, 
sweating and pain m the chest. The pulse is weak and so 
rapid that it cannot be counted Dcatli frcquentl> super 
\enes despite energetic treatment bj injection of morphia, 
oxygen therapj and cardiac stiraulojits Embolectomj has 
been successful m o few cases Patients who develop smaller 
cmboli and survive show signs of a localised pneumonia 
within two or three daji of the lodgment of the emboli 

0 Fat Embolism — Pnt embolism m«> complicate n 



rnvcTURrs wn dislocations 


50 


blnst cells which ln\ do\Mi new cnncelhnis bone until the 
whole of the cnllus rcplnccd b\ true l>onc Tlic Inttcr 
stage takes man> months, but the fmclurc is uaunllv flrmh 
united before the ossification is complete The a^ cmgc penods 
for firm union of \ nnous bones nrc ns follows 


Clonclc 

Radius and ulna 

Mctacarpals 

Femur 

Fibula 

Oi calcis 

Phalanges 

Shaft of humerus 

Upper and lower ends of humerus 

Lower third radius 

Tibia 

Tarsus 

Metatarsals 


4 weeks 
0-8 weeks 
4 weeks 
12-14 weeks, 
0 weeks 
10-12 weeks 
8 weeks 
0-8 weeks 
0-8 weeks 
4 weeks 
8-10 weeks 
0-8 weeks 
5-6 weeks 


These times are increased with adrancmg age because 
the blood suppl> to the bones is not ns good ns m younger 
patients, and the tissues do not r^enemte as quickly 

Umon IS eshraated by cbmenl and radiological means 



Fio 00, — N. ray pbotognph tbowtng early union of a fracture. 

Clinical teats consist of examination of the limb for abnormal 
mobihtN at the site of the fracture and for the absence of 
tenderness — absence of tenderness being a sign m fa\our of 
sound union If union is sound X ra\ eTomination shows 

callusbndgingthcboneletionondbccomingossified (Fig 00) 
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pigment derived ftrom the injured muscles known as myo 
haemoglobin Anuna soon follows associated with a high 
blood urea and uraemic symptoms, and death mvanably 
occurs between the sixth and eighth days. The syndrome 
IS thought to be due to absorption of toxic substances from 
the crushed muscles 

Patients with severe muscle contusion are given 
(i) Copious alkaline duids to prevent precipitation of 
pigment m the kidney tubules. 2 drams of sodium 
bicarbonate are given hourly by mouth. 

(u) Intravenous plasma to counteract the loss of plasms 
into the injured muscles. 

(ui) Complete excision of all dead musde, thus removing 
the source of the toxmi 

The onset of obguriB calls for rapid alkahmsation by admmi 
atrabon of 8 per cent sodium citrate or sodium lactate by 
the mtravenous route 

Amputation of the affected hmb docs not appear to 
mfluence the course of the condition when it has once 
developed, and treatment is directed chiefly to the renal leooii. 

THE REPAIR OF A FRACTURE 

The fracture of a bone Inevitably causes rupture of blood 
vessels in and aroimd the bone, and a haematoma results. 

This IS gradually replaced by vascular 
granulaboD tissue, which invades the 
clot from the ends of both fragments 
A dense bony network soon pervades 
the granulabon tissue and finally re- 
places It. This bony tissue is known 
as callus, that between the penosteum 
of the fragments being known as the 
external callus, and that joinuig the 
medulla at the internal callus. The 
Fio M — ncp*irof* mterroediate callus is that eonnecting 
fmetnre. the cortices of the fragments. (Fig 65) 

The callus is finaHj mvaded bv osteoclasts, which cat away 
the calaflcd tissue. Following in their wake are the ostco- 
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union b\ nllo^\inp vo much mo\cnicnt of the fmeture Ihnt 
the new l)lood \cssch in the cnlhts nre rcpcntctllj tom nnd 
dnmnpcd Each injun enusen new gmnnlntion tissue to 
form nnd ultimntch flhrosis of the tissue hridping the 
fracture cnsuc« This prc\cnts nn\ ossiflcntion of the tissue 
and non union results Union foils In fmetures due to ccrtnin 
bone diseases, cspcaalK when due to sccondnr\ neoplasm 
The treatment of established non union is directed to 


wards rcsTisculnnsmg the 
ends of the bone frag 
nicnts This mnj be done 
b\ drilling the fibrosed area 
m various directions so 
that new vessels maj grow 
from one fragment to the 
other In long standing 
cases, the dense fibrous, 
sclerosed tissue must be 
excised and the bone ends 
freshenedatopcration The 
fragments arc then op- 
posed and it IS usual to 
bndge them with a bone 
graft. The latter ma> be 
cut from another bone or 
it ma\ be cut from the 
same bone and sbd down 
into a groove cut o^ er the 



Pio 07 — Dlugram to Wu»trato m ilidlag 
booe graft for an ununJtfd fracture of the 
tfbla. 

( ) Sbova tbt ftrta bo*« c«t t« taeb Uji inn. 
(b) Shm* ina u pTri dcmmrdt (biinxiit B) to 
tvUl« tb* tnttan. (r) Lairrml tItv ibowtof inft 
ftifd la jKMltliKl br ttASmianm. 


fracture (Big 07 ) Graft* made of beef bone and nory arc 
never used to-day as they ore foreign bodies which usually 


lead to a low-grade infection of the bone in which they are 


implanted 


THE GENERAL TREATMENT OF FRACTURES 

First Aid — All fracture* should be temporanlj immo- 
bilised b\ cxtcninl splints, often improinsed from sticks and 
umbrellas Itcforc the patient is mo\ed from the scene of 
the accident Splint them where the\ he is an axiom 
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DEreCTh Oh UNION 

1 D«lay»d Union — If a fractured bone 15 not llrmJj 
united after immobilisation for a period corresponding to 
the above table, union is said to be delated The common 
cause for this is madequate immobilisation either m duration 
of the pienod of immobihsation or incorrect fracture technique. 
The plaster may be too loose alloinng mo^ ement of the bone 
fragments or it may be too short and inadequately im 
mobilise the fragments These defects of immobilisation 
cause movements of the fractured ends of the bones, resulting 
m hyperaemia This causes decaleificabon of the bone ends, 
and bony callus does not form as it should If the defect 
of immobilisation is remedied the hyperaemia disappears 
and the fracture unites The present-day tendency to use 
skeletal traction for the reduction of fractures has been 
blamed as a cause of delayed union, but it is defective 
techmque which causes the delay Over-eactension of the 
frectur^ 5\ith leparatioii of the ^gments, ^m 11 result in an 
increase in the time taken for union to become firm whatever 
the method of traction used but it may be said that over 
extension is much more easily produced b) skeletal traction 
than by other methods 

Infection will delay union and this is commonly seen 
with compound fractures The toxins from the infected area 
delay bone and callus formation, and also cause hyperaemia, 
which promotes decalcification of the bony fragments 
Recent researches have shown that a lack of Mtnmin C is 
a factor in the produebon of delayed union because this 
\utamm has an Influence upon the g ro wt h and differenbabon 
of granulabon tissue and bssuc repair 

The treatment of delajed union must be directed to 
removing the cause and imraobUising the fracture completely 
imtil onion is sound. The importance of the latter cannot be 
over emphasised 

2 Non-union — Nonunion is failure of muon It mnj 
result from the interposition of muscle between the bone 
fragments, thus obstruebng the normal process of repair of 
the fracture Inadequate immobUIsatfon ma> cause non 



FRACTUnFR AND DISIOCATIONfl 

(c) Mflintcnnncc of Hmctjonnl actuitN of nil tissues of 
the limb 

Reduction of Fractures — Simple fmclurcs uithout dis 
placement do not need reduction, ond onl> inimobihsntlon is 
needed ^^^lcn there is nn\ dlsplncement nssociatcd with n 
fracture reduction is neeessArs to pince the fmgmcnts in n 
wtisfactors position for union nnd for pood funetion nftcr 
union has occurred Accumte end to-end opposition of the 
fragments cannot nlwnss be obtained, and is not nlwnjs 
necessar) if the fragments arc in apposition nnd In correct 
alignment. Good alignment, both longitudinal nnd rotary 
« impcrati\e for satisfactory function loter Bod alignment 
leads to ostco-arthntis of joints near the fracture because of 
the increased strain put on them For the case of fractures 
involvnng jomts, perfect anatomical reduction is essential 
if the joint function is to remain as good os it was pnor to 
the fracture, as irregularities lead to instability limitation of 
mo\emeat, and later osteo-orthntis 

Reduction should be performed as soon as possible after 
the fracture occurs, so that the bon> landmarks can easily 
be palpated before they are obscured by reactionary swelling 
If considerable swelling is present, the plaster should be split 
immediately after appbeation in order that it can easily be 
opened by a plaster spreader 

Good muscular relaxation is necessary to allow accurate 
reduction and this must be obtained by means of an anaes 
thetic. Gas and oxygen or pentothal sodium are the 
commonest general anaesthetics used. A spinal anaesthetic 
IS excellent for reduction of lower limb fractures whilst a 
brachial plexus block will give good anaesthesia and relaxa 
tion m the upper extremitj For the latter anaesthetic, the 
skm over the clavicle needs surgical preparation The 
anaesthesia is induced by Injecbng 2O-S0 c,c. of 2 per cent, 
novocame around the plexus by means of a needle inserted 
over the middle of the clavicle and directed towards the 
second dorsal spinous process until the lint nb is encountered 
Local anaesthesia may be used for the reduction 
of fractures ^Mien usmg this method the sUn of the 
hmb must be given a thorough surgical prcpiamtion A 
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alwayi to be borne in mind The temporary immobilisation 
minimises the nsk of the fracture beaming compound by 
penetration of the skin b> the fragments To be effective, 
it should immobilise the jomta above and below the fmcturcd 
bone Where the fracture la already compound, no attempt 
should be made to replace any bone which may protrude 
through the wound, as this bone is contaminated with 
clothing and dust and will carry mfection with it into the 
soft bssue 

On admission to hospital, the bed should be prepared for 
the patient by placing a firm mattress over fracture boards. 
These prevent sagging of the mattress and provide stabDity 
for splmts used m the process of unmobihsation of the fracture. 

It 18 on advantage if special fracture beds arc available as 
these beds are provided with sectional mattresses which are 
a considerable aid to the nursing of the patient 

Clothing should be carefully removed if necessary by 
splitting the outer seams of the clothing on the mjured side. ^ 
For the upper extremity clothing should be removed from 
the uninjured side first The limbs should be protected with 
bed cradles and nothing ftirther done as regards toilet of 
the patient until he has been examined by the surgeon. 


TREATMENT OF THE FRACTURE 

The aim of fracture treatment Is to restore the anatomy 
and physiology of the part to normaL Anatomical restoration 
consists of restoring the length and shape and ahgnment of 
the limb whilst the all Important physiological restoration 
consists m the restoration of the funebon of the hmb to 
normal One cannot be divorced from the other if success 
18 to be achieved 

Three cardinal principles govern fracture treatment 

(o) Reduction of the fracture By this we mean correction 
of an> displacement of the fragments 

(b) Immobilisation The fracture must be ndcqufttelv 
immobilised to prevent rc-dispIaccmcnt of the 
fracture and to allow union to occur 
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Tlic fnictioii mn\ Ik b\ lucniis of skm Inic tioii or 

skclctnltnichnn Ihclnttcrbpiiifrprrrcrrrtl 1)\ sonicsiirpwMis ns 
direct tmction is cxcrlcd on the bone nnd muscle ntlnchnicntH 
Some fmclurcs enn onU l»c trentctl Mitisrnclortlv b\ open 
operation for cxoniplc certain fmctiircs of the pntclln and 
olecranon Innddition open o[>crntion inn\ l>c nctxlcKl to adc- 
quatch immobihso the fragmcntit ns m fmcturwl neck of the 
femur Opcmti\c reduction of fractures of the tong bones is 
onij indicated when other methods fail, or n hen nistnbilitj nnd 
re-displnccnicnt cannot be prc\cntcd b> external fixation 
The disad\antagc of open operation is that the fracture is 
rendered compound and there is the nsk of introducing sepsis 
Further there is often cxlcnsuc stripping of the periosteum 
and soft tissues at operation which nm\ damage the blood 
lupplj of the fragments sufilcicnllj to cause dela\ed union 
Open reduction is usuallj delajed for a few da>s until 
the swelling and eccbjinosis has subsided It must be 
dela\ed until anj sknn abrasion has complctelv healed if 
sepsis II to be eliminated Simple apposition of the fragments 
IS often sufficient to maintain stable reduction Honever 
if the fracture is unstable, internal fixation is used This 
raaj take the form of a bone graft or \Ttalhum plate or screw 
"NMien using plates and screws the fracture is held in the 
reduced position b} a Lon man clamp and the bone drilled for 
the screws The drill sise should be the same os the root siie 
of the screw Further the screws should not be of the tapenng 
variety but should ha\ e a uniform diameter nnd be threaded 
up to the head The\ should engage both cortaocs of the bone 
It 1 ^ imjiortant to bear m mmd that this internal fixation 
is merely a means of holding the fragments in good position 
nnd IS not sufiicient to immobilise the bone External 
fixation bj plaster or traction nnd splint is just as essential 
Qs for a closed reduction 

ImmohQltation of a Fracture — To-<ln\ plaster of Fans 
IS used extensisely ns n meons of immobilisation of fractures 
as it gi\C8 excellent fixation and its ngiditi alloirs fractures 
of the loner limb to be ambulators Certain splints are also 
used in combination mth traction such as the Braun and 
Thomas splints Some fractures are stable when the hmb 
IS placed in n certniii | m-ijion so that n muscle aids immobihsa 
5 
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hypodemuc needJe is inserted into the fracture line, thli 
bein^ demonstrated by the aspiration of blood when the 
needle is m the fracture haematoma 20 c.c. of 2 per cent, 
novocame are then injected into the haematoma. The 
anaesthesia is so good that it may be really a disadvantage 
because the patient may inadvertently move the limb and 
render the fracture compound Further when manual 
traction is being use<h the absence of pain enables the patient 
to resist the traction force, and mampulation is difflcidt. A 
senous disadvantage of local anaesthesia is the nsk of the 
mtroduction of infeebon into the fracture haematoma when 
giving the anaesthetic, but such a mishap is an indication 
of the neglect of elementary aseptic techmque 

The methods of obtaining r^uebon yory with the type 
of fracture and the bone affected Gosed mampulabon is 
used for fractures y^hicb do not readfly redjsplace after 
mampulabon Common examples of this are seen in a Pott s 
fracture and a Colics fracture {vtde xi^fra) The method 
consists essenball) of manual traction to separate the frag 
ments and then mampulabon of one fragment mto ahgnment 
and apposibon with the other With greensbek fractures 
the bone must be completely fractured before satisfactory 
alignment can be restor^ 

Where the fracture is mechanically unstable and there 
18 overlapping of the fragments — for example m the case of 
oblique and spiral fractures, or where large powerful muscles 
are maintaining displacement of the fra^ents, as m a 
fractured shaft of the femur — reduebon must be obtained 
and mamtained by treebon This method depends upon the 
fact that the muscle attachments to the bone and the 
periosteum align the fragments Tracbon needs either a 
fixed point from which it con be exerted this being called 
fixed tracbon or an equal counter-extennon ma> be applied 
ginng balanced tracbon 

Fixed tracbon is used when a Thomas iphnt is used for a 
fracture of the femur when the extension tapes ore tied to 
the end of the sphnt, the fixed point being the ischial tuber 
osit} The simplest tj^pe of balanced tracbon is weight and 
pullej extension, using the body weight as counter traction. 
Combinabons of both tvpcs of extension may be used 
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can the ncccssnn ps\chologicftI outlook which promoter 
full ^cco^cr}, be instilled into ninn\ of these jmticnls In 
K\ich a department the patient is cncoumpctl I)\ sccinp others 
who hn\ c similar injuries using tlicir injured nicnibcrfl Thus 
all become imbuctl with a desire to get well again as qinckh 
as possible 

E\ ers member of the rehabilitation team should cndcn\ our 
to create an atmosphere of cncoiimgcmcnt and cheerful 
ness from the moment the patient enters hospital for re- 
habilitation realh commences tlicn The aim of phjsical 
treatment is to mipro\e nuiscic control as function and 
8tabilit\ are cntirclj dependent upon adequate muscle power 
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and co-ordination One should continunlh stnic to dc\elop 
this by the patients oxen efforts guided b\ the physio- 
therapist thus reserving passive theraps for the mmontj 
Methods used for the phvsical treatment during re 
habilitation are ns follows 

1 Pasttir Phi/noihrrapy means massage heat and 
clcctrothempv From the patients point of view this is a 
very comfortable and less strenuous method Such treatment 
IS reduced to a nummuni so making him depend more on his 
ovni efforts than those of others It should l>e used in small 
doses ns n prchminars to reme<lial exercises Max baths 
however are valuable as a prelude to exercises for stiff joints 
i Uemedtal hxrrcises — LsuoIK two jx-nods of rcmcdinl 





CO FRACTURES AND ORTHOPAEDIC SURGERY 


tion, e g immobihsation of a supracondylar fracture by 
placing the elbo^ in flexion The fracture is then stable 
as the tnccps muscle splmts the fracture postenorly One 
fracture, that of the neck of the femur needs internal fixation 
with a Smith Petersen pm to give good immobilisation 
Other methods cannot immobilise the small upper fragment 
Restoration and Maintenance of Functional Activity — 
To obtain excellent anatomical reduction of a fracture 
without the functional activity of the hmb is wasted energj 
It must be remembered that a fracture is not simply an 
mjur\ to a bone it is an injury to the tissues around that 
bone and the hmb os a whole The functional activity of 
these tissues can only be mamtained by use and by fixing 
the joints near the fracture m the optimum position for 
activity Exercises for the muscles of the limb should be 
performed immediately after reduction and continued daily 
until treatment is discontinued For example m the lower 
limb we allow piabents to walk m their plaster casts and 
endeavour to produce natural walking movement so that 
the patient s attention is distracted from the bone injury 
and full use is made of muscles which are normally used 
for walking Toe movements ore practised daily to main 
tain the tone of the caJf muscles Patients arc encouraged 
to try to moyc the joints which arc immobilised, thus con 
tracting their muscles isometncally t e without any shorten 
ing of the muscle and so maintaining the tone of these 
muscles With the arm finger mo\emcnts arc insisted 
upon from the first day of treatment, and the patient is 
encouraged to use the hmb when the method of immobiliso 
tion allows The use of the muscles reduces the gyrcllmg and 
presents joint stiffness so that the function of the part is 
good when the immobdisation is remov ed (Fig 08 ) 

Occupational therapj is o valuable means of encouraging 
the patient to use his injured hmb (remedial therapy ) and it 
diverts his attention from the injury (diycrsional therapy) 
It IS essential for the full and rapid rcco\ cry of injured persons 
that they should spend the day performing exercises and 
engaging in occupational therapy periods of rest being 
interspersed This for ambulant patients means attend 
ance at a rehabilitation department Only bv this means 
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can the ncccssan ps\ chologicnl outlook, ^vhicli promotes 
full rcco\cr\ be instilled into mnnj of these pntlcnts In 
such a department the jintient is cncoitmgctl b\ Kceing others 
who ba\ c similar injuncs using their injured members Tints 
all become imbued with n desire to get well again ns quickly 
as possible 

E\ erj member of the rchobihtotion team should endca\ our 
to create an atmosphere of encouragement and cheerful 
ness from the moment the patient enters hospital, for rc- 
habihtation rcallj commences then The aim of physical 
treatment is to lnlpro^c muscle control ns function and 
stabihU arc cntirch dependent upon adequate muscle power 
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aud co-ordination One should continually stnve to de\clop 
this by the patients own efforts guided by the physio- 
therapist, thus reserving passi\c therapy for the minority 

Methods used for the physical treatment during re 
habilitation arc ns follows 

1 Pa»snf Physiotherapy means massage heat and 
electrotherapy From the patients point of view, this ig a 
scry comfortable and less strenuous method Such treatment 
is reduced to a minimum so making him depend more on his 
o\ni efforts than those of others It should be used in small 
(loses as a prrlimmnn, to renieduil exercises Ma\ baths 
howr\tr an \ahiablcns a prelude to exercises for stiff joints 

J Itnucdiul hirers — Lsiiallv two penods of rcmcdml 
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exercises arc given daily each lasting approximately half 
an hour Three types of such exercises arc used 

(a) Resisted movements 

(b) Active free swinging mov ements 

(c) Assisted movements 

(а) Resisted movements are designed to improve the 

functaon of groups of muscles In practice, they 
consist of weight and pulley and spnng exercises 
and active muscle contractions (static contractions) 
where the jomts are fixed by antagomstic muscles 
or bj plaster casts The performance of static 
contractions is one of the most useful methods of 
developing muscle power 

(б) The aim of active free swinging movements is to 

improve the mobihty of joints and general muscle 
tone and coordination, and may take the forni of 
specific exercises for the disabihtj and part mjured 
or general body exerases 

(e) Assisted exercises are valuable for shoulder and knee 
injuries and consist of assistmg a weak movement 
by means of the pull of the opposite limb usmg a 
pulley circxut 

At the commencement of a course of remedial exercises, 
stram and resistance must be removed from the weakened 
muscle by ebmination of gravitv This mav be obtained 
by posture or by supporting the limb or trunk by slmgs m 
such a position that the force of gravity has not to be over 
come by the muscle under treatment, e g for the deltpid 
muscle the patient lies supine with the arm extemallv 
rotated As improvement is obtained, the force of gravity 
IS used as a resistance 

8 Organued games such as netball cyclmg and bowls, 
are useful for distracting the patient s attention from his 
injured part whilst using it, thus allowing greater actlv ity 
of the part and encouraging the competitive spirit 

4 All patients should be given postural and tcalldng 
exercises and any tendency to the development of a limp 
eradicated Instruction and practice of the movements of 
walking arc given to bed cases so that better gait is assured 
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when weight bcnntig is nlloucd hor lower limb injiincs 
cnUchcs or sticks sUowUl l>c ixUowed nt first to Ri\c confidence 
and Qid correct walking \Micn sticks nrc used two sticks 
should nlwn\s be jirosndctl The pnticnt should nc\cr be 
allowed to wnlk w ith one stick ns this w ill lend to the dc\ clop 
ment of n limping gnit 

5 Genrral lifd hreranrM — All bed patients whose con 
dition snll allow should undertake gcncml l>ed exercises 
These consist of breathing exercises and others designed to 
maintain the normal posture and lone of the nlHlonunnl and 
limb musrles ' 


THE TREATMENT OF A COMPOUND FRACTURE 

Firtt Aid — If bleeding from the wound is sc\crc a 
tourniquet ma\ have to be applied to control it. The limb 
must be immobilised b\ improM-sed splints but no attempt 
must be made to replace an\ protruding bones 

In hospital it is essential that the nurse should search for 
and report the presence of a tourniquet All sufferers from 
compound fractures should reccuo a prophj lactic injection 
of antitctnmc scrum (8000 units being administered) and 
antigas gangrene antitoxin (0000 umts) as the wound is 
often contammated with dust and soil which may contain 
spores of tetanus and organisms which produce gas gangrene 
It wfil be found that a considerable degree of surgical 
ihock IS usually present, and this must be combated before 
anj special attention is paid to the reduction and immo 
bilisation of the fracture Haemorrhage from the wound 
should be controlled by the application of a pressure bandage. 
The patient should be kept warm bj hot water bottles and 
blankets or n radiant heat shock cage, but the nurse must be 
careful that o\crheating and sweating is not produced or the 
shock will become more profound The foot of the bed should 
l)c raised 10-14 in in order to dram the blood from the limb 
and so conscr\c it for circulation through the \ ital organs 
\ h>podcrmic injection of morphm ivill usunll) be ordered 
In the surgeon to allav the pain, and on intraienous blood 
or plasma transfusion ^ 1 Q^ be necessarw 



70 FRACTUREfl \ND ORTUOPIEDIC SUnGER-\ 


\Mien the patient s general condition permits he u taken 
to the operating theatre for treatment of the local injury 
A gas and-ox\gen or pentothni anaesthetic is usually given 
os this is less likelj to increase the shock than other 
anaesthetics 

"WTien the patient is anaesthetised the around is covered 
with stenic gauze, the limb washed, 8ha\ ed, and prepared inth 
methylated ether and finally surgical spirit or mercuroclirome 

The surgical team then change their gloves and gowns 
and the limb and table arc draped with stcnle towels No 
tourniquet is used as the surgeon will \nsh to see whether 
the tissues bleed when incised thus detecting their Mabibty 
The wound is cleansed with hydrogen peroxide after which 
the wound edges and contaminated tissues are excised The 
wound IS excised until free bleeding ls obtamed from the cut 
muscle, the latter denotmg healthy tissue Bleeding vessels 
arc ligatured and cut nerves sutured loosely to anchor the 
segments and prevent retraction or displacement One of 
the sulphonamide powders is then insuiTloted into the wound, 
either sulphamlamide or sulphathiazole Recently pro- 
flnMne and peniallin powder has been used in addition If 
all the dead and contammated tissue together vnth all foreign 
bodies have been removed within fonr to six hours of the 
receipt of the mjurv then the skin is sutured ov er the vround 
The sutures should be under no tension If this is unovoid 
able then an immediate skin grafting is preferable The 
fracture is then reduced and a well padded plaster applied 
but absolute accuracy of reduction is not an immediate 
necessity Perfect reduction is obtained later when sweDing 
and oil danger of spread of infection ore remote 

Cases seen after six hours arc very likely to be infected, 
and arc regarded as such These and cases m which complete 
excision of the vvound is im]K>ssible should not be sutured 
but should be treated bv lightly packing with gtenle vaseline 
gaute Counter incisions may be necessary for drainage 
The fracture is then reduced by the same methods as if it 
were a simple fracture the wound being enclosed in a padded 
plaster No window is cut over the wound os tins vrould 
allow oedema because of the lack of support by the plaster 
Painful oft rcpeatc<l dressings arc thus avoided but the 
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plaster-cast is split to ollou ropul spreading ” if nn\ clling 

endangers the circulation of tlic limb 

After treatment is the some ns for a simple fracture 
bearing in mind the fact thnt the wound is infcctctl and that 
union \nll be dcln\c<l \n oral c<mrse of sulphnthinrolc is 
usunUx gi\ cn to control the infection one gram (2 tablets) 
being given four hourh for three dnss m the ease of an adult 
and half this dose for a chilil Recent experience with war 
mjuncs rcs'cals thnt intm niusciilnr injections of penicillin 
arc in\aluablc for control of the wound infection and proph\ 
laxis of gas gangrene The plaster is clmnge<I to a skin 
tight plaster after three to four weeks the fracture being 
accurateh reduced at the sonic time Sccondnrs suture or 
skin grafting of the wound is undertaken ns soon as the 
infection ls controlled 

If the limb is so badh cnishcd and lacemtod os to be a 
useless organ or if the whole blood supph is destrojed nn 
amputation wall be necessars 

SPECUL COMPLICATIONS OF COAIPOUNT) 
FRACTURE 

1 Inadequate Drainage — This complication is mdi 
cated bs the presence of a persistent swinging temperature 
associated >nth a rapid pulse and pain in the limb Further 
drainage is necessar> and the patient must l>c submitted to 
further operatise measures to preside this 

2 Secondary haemorrhage, due to infection causing 
erosion of a s ein or arten This complication, usualls 
deselops about ses-en to twclsc dajs after the injurj and 
IS usual!} scsere Treatment consists of temporary arrest 
of the bleeding bs packing the wound and presiding 
better drainage \ blood transfusion is usualls gisen 
These measures mas be sufilcient to produce permanent 
stoppage of the haemorrhage Often ligation of the proximal 
and distal ends of the bleeding scssel is neccssars after the 
wound has been enlarged 

3 Gas-Gangrene — Gas gangrene is a condition of spread 
mg infectisc gangrene caused bs the spore beanng gas 
producing organisms which arc earned into the wounds The 
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commonest of these which lead to gas gangrene are the 
Bacillus Welchii and the Bacillus Oedematiens 

The condition is characterised by the onset of a profound 
toxaemia associated with a rising temperature and pulse-rate, 
an ashen grey pallor and a marked change in the mental 
attitude of the patient There is a serous discharge from the 
wound, which has a peculiar pungent odour The tissues of 
the limb are swollen, necrotic, and oedematous and will 
crepitate on palpation due to the gas produced bv the infec- 
tion An X ray examination will reveal air bubbles between 
the muscles It is to be emphasised that the presence of gas 
in an mjured limb does not necessarily mdicate the presence 
of gas gangrene Treatment consists of immediate extensive 
drainage of the wound and infected area, cutting away all 
duseased tissue and the administration of 60 000-100 000 
umts antigas gangrene serum and full doses of sulphathiaeolc 
60 000 units of penicillin arc administered parcnterally and 
an optimum concentration maintained m the blood stream 
bv intramuscular mjection of 16 000 units every three hours 
Further doses of serum ore given, and a blood transfusion of 
one to two pints of blood is given by the dnp method If the 
gangrene continues to spread despite treatment, an amputa 
tion above the upper Umit of the infection will be necessary 
to save Life 

X ray therapy has been used for the treatment of gas 
gangrene particularly in the Umted State* where consider 
able success has been claimed for this method It has never 
been popular m this country 

4 Tetanuf — Tetanus results from infection mth Bacillus 
Tetanus Penetrating and grossly contaminated wounds 
where dead tissue is present and drainage and oxygenation 
of the wound is poor ore frequentlv contaminated mth this 
organism It is usually prevented by thorough around 
excision and drainage and the prophylactic administration 
of antitctnmc serum 

The first indication of the onset of tetanus is the appear 
ance of twitching around the mouth followed bv spasms of 
the muscles of the jaw and face The spasms rapidly become 
generahsed and painful producing opisthotonus Persistence 
of the spasms and toxaemia causes exhaustion and death 
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Treatment is directed to 

(a) Nciitmlisntion of the toxins b} intm\cnoiis ndnuni 
stmtion of Inrpc doses of niitito\in 
(fc) Relief of spasms b\ sedntixcs Often ImKnl mines 
thetics such ns pnmUlchs dc or n\ crtin nrc ncccssnrA 
(c) Maintcnnnecofnutntion b\ rcgiilnr concentrated liquid 
feeds UsunlK these hn\ c to l>c gis cn b> a stomncli tnl>c 
under nnnestlicsm tons oidinltmting the muscle spasms 
5 Tmuraatic Arterial Spasm — Traumatic arterial sjwsm 
niQ\ complicate a simple fracture as a result of contusion 
of the main arten to the limb but it is a more common 
Bceompaniment of a comi>ound fracture AlTcrcnt impulses 
originating from the injured segment ofthcartcrj rcflcxlj prtH 
duce spasm of the hole of the nlTcctcd arten, and the \ esscls 
of the coUntcml circulation The condition is characterised 
bv loss of pulsation of the arteries together with paraesthcfcia 
and pallor of the limb Failure to rclic\c the spaim may 
result m gangrene or Vollonann s ischaemic contracture 
Treatment is directed to breaking the reflex arc and 
producing >asodilatation of the collaterol circulation This 
ma} be effected b\ excision of the injured segment of the 
arten (artcnectonu ) or b) hsmipathectom} or b) jwira 
^erteb^aI blocking of the 8\mpothctic ganglionic chain with 
a local anaesthebc. The limb should be kept cool bv allowing 
it to be exposed and placing ice bags in its immediate 
Mcinitj The aim of this procedure is to reduce the metn 
bohsm of the part and so decrease the need for oxygen, and 
to minimise bacterial growth The remainder of the bodj 
should be warmed in an effort to produce n reflex v aso- 
dilatation in the affected limb and so improve the collateral 
circulation 


FRACTURES OF INDIVroUAL BONES 
THE IHANDIBLE 

tracturcs of the lower jaw arc usually due to direct 
Molence and occur chicflv at the junction of the anterior 
third of the mnms with the posterior two-thir<ls The other 
common site is the lower part of the ascending ramus The 
former fracture is ubualh conq>ound \uth the wound inside 
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the mouth, because the rnucoperiostcum of the jaw u firmly 
adherent to the bone Displacement of the fragment! is 
usuaL The patient’s mouth is fi^ed in a scmi-opcn position 
because of muscle spasm, and blood and saliva arc seen 
dripping from the mouth If the inside of the mouth is 
examined one sees an irregulantj of the teeth at the site of 
the fracture m the antenor type onl> The first aid treat 
raent consist* of the apphcation of a firm bandage passing 
under the jaw and tied over the vertex of the skull, thus 
supporting the jaw and the maintenance of a good airway 
bv prcA enting the tongue falling backwards The four tail 
bandage should not be used, as this will increase the back 
^va^d displacement of the fracture Reduction and fixation 
should be earned out as soon as possible to present the 
mouth becoming foul and infected because of stasis of secre- 
tions inside the mouth- The latter is due to painful muscle 
spasm limiting anv mo\ eraent of the jaw or the tongue. The 
aid of a denturt ii enlisted for ensuring fixation of the fracture 
Reduction is earned out under general anaesthesia, the fng 
ments being fixed either bj wiring the teeth of both jaws 
together or b) dental sphnts Anj infected teeth are 
cTtractod to r^uce the nsk of infection The fixation is 
made to ensure the correct apposition of the teeth when bitmg 
When the jaw is edentulous, external pin fixation may be 
used, or the fragments wired to vulcanite sphnts After- 
treatment consists of adequate and frequent cleansing of the 
mouth with antiseptic mouth washes When the two jaws 
are fixed together the patient mav be fed bv introducing 
minced foods and hquids into the buccal sulcus 

Complications which ma> supervene are septic broncho- 
pneumonia from aspiration of secretion, osteomyelitis of the 
jaw cellulitis of the neck and mediastinitis 

FRACTURES OF THE IH*PER 1.IMB 
THE CLA\ ICLE 

Fractures of the clavicle usually occur in the middle 
third of the bone and are due to a fall on the outstretched 
band i-e as n result of indirect violence The weight of 
the arm pulls the outer fragment domiwards, innards and 
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fon\nrds ulnlst tlic inner one Is pulled upwards b} the 
stcmomnstoid muscle Thus to reduce the fmeture, the 
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1-10 "O-— The thjTe-Allnfi or 
ling tnethod for IramobliUIng 
ft fractured clavicle. 
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eilftes art tbn MHebed tocetber to 
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arm must be clc\ntcd and the shoulder pulled backwards to 
bnnp the outer fragment into line with the inner fragment 
Numerous methods are ad\ocatcd 

to achieve this ^ 

The simplest method is a figure- | 

of eight bandage round the axilla ' 

(Fig 00) crossing postcnorlj so as 
to pull the shoulders backward y-— 

Large pads of wool are placed in ‘ *1 

front of each shoulder before the 

bandage is oppbed so as to relie\c 

an) pressure on the oxiUarv vessels 

and ncr\ es The bandage should be 

firm but care should be taken not 

to obstruct the blood supply to the 

arm The arm of the affected side is Poitrrlor view of 

then •.upported b> n shng Finger ‘ riSp‘b5’‘thw“X°” 
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the mouthy because the mucopenosteum of the jaw ii finnlv 
adherent to the bone Displacement of the fragments is 
usual The patient s mouth is fixed m a scmi-open position 
because of muscle spasm, and blood and saliva are seen 
dnppmg from the mouth. If the inside of the mouth is 
exammed one sees an irregularity of the teeth at the site of 
the fracture m the anterior type onlv The first aid treat 
raent consists of the application of a firm bandage passing 
under the jaw and tied over the \ertex of the skull thus 
supportmg the jaw and the maintenance of a good airwav 
b\ preventing the tongue fallmg backwards The four tail 
bandage should not be used, as this will increase the back 
ward ^splacement of the fracture Reduction and fixation 
should be earned out as soon as possible to prevent the 
mouth becoming foul and mfected because of stasis of secre- 
tions inside the mouth. The latter is due to painful muscle 
spasm limiting anv moveroent of the jaw or the tongue. The 
aid of a dentist is enlisted for ensuring fixation of the fracture. 
Reduction is earned out under general anaesthesia, the frag 
raents being fixed either by wiring the teeth of both jaws 
together or bv dental sphnts An> infected teeth are 
extracted to reduce the nsk of mfection The fixation is 
made to ensure the correct apposition of the teeth when biting 
^Vhen the jaw is edentulous external pin fixation may be 
used or the fragments wired to rulcamte splints. After 
treatment consists of adequate and frequent cleansing of the 
mouth with antiseptic mouth washes ^^'hen the t^ro jaws 
are fixed together the patient maj be fed b\ introducing 
minced foods and hqmds into the buccal sulcus 

Complicatiom which m«> supers enc arc septic broncho- 
pneumonia from aspiration of secretion osteom\elitis of the 
jaw cdluhtis of the neck, and raedmstinitis 

FRACTURES OF THE UPPER LIMB 
THE CLA\ ICLE 

Fractures of the clasncle usual!} occur m the middle 
third of the bone and are due to a fall on the outstretched 
band, as a result of indirect suolence. The weight of 
the arm pulls the outer fragment downwards, inwards and 



1 11 \{ Tl R1 \M» DIMI l»( \TI()N8 


forwnnls 'vluKt (he innir onr is |»iillo<l tipwnrds In \lif 
stcrnomnsloid nuivrlc Tims (o rctlnrc llic fmrliirc Uir 



Fio 09 — KTpTifT of rlpht 
Wxlagr for ininmliQKatlon of 
■ frirtuird 

So«* tb* woa p.< 
rToc^tcirUrHUn louteUlam^w* 
tkM«baF(WUr«u*TUb.tKi nriioS 



hie 70 -The lhr«y*llnB or 
riDR mflbotl fw lmmo14JhlniJ 
a fnirturrd cloWcIe 

1>» rioetuv mie (rip* fUat 

« I «kk 1b*M m lato 

labn ftaU FvLt'l «U1i Tbe 

fOim n ibra tsHbrr to 

fv^rearlDB Ow Hoe h itjp^ e^R' 
fvfa themUtT tad ]Vi<Rlorif 

b} IM UdrO lias or tUas Tltf 
arm H npiortol b; a «Oo« 


aim must be elesated ond the shoulder pulled backward!* to 
bimp the outer fragment into line with the inner fragment 
Numerous methods arc odsoeated 
to actuese this 

The simplest method is a figure 
of-eight bandage round the axilla 
(Pig 09), crossing postenorlj so os 
to pull the shoulders backward 
Large pads of wool ore placed in 
front of each shoulder before the 
bandage is apphed so os to relies e 
an> pressure on the axillarj vessels 
and nerves The bandage should be 
firm but care should be taken not 
to obstruct the blood supply to the 
arm Tlie arm of the affected side is — roitertor \-fcw of 

then ,upportod bj a .ling F.ng.r ^ 
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the axilla Reduction may be obtained by locking the frag 
ments in position bj adductmg the arm across the bod> and 
pressing outwards over the fracture. The arm is then bandaged 
to the chest with a pad of wool placed in the axilla. If this 
reduction is not stable the fracture maj be reduced b\ a 
BShler arm screw traction frame and the limb placed on a 
continuous traction abduction frame using contmuous skin 
traction or skeletal traction by means of a Kirschner wire 
inserted through the olecranon process of the ulna. (Fig 73 ) 



73 — Noc Inipactnl Cnictnre 
)f the niisial neck of the hamenH, 
howtng duplftcemeat, which occun 
Id the nitnortty of cuem- 



hio THi The pocHlod of ■bdoetkm »tth 

tloo la neceaasry to bring the diatAl fr»gHi«rt Into 
eligniDent with the ahort proxlm*! fragment. 


Union IS usuallt firm enough to cease traction after four 
weeks Shoulder movements on the abduction frame are 
then commenceth and the frame discarded when full abduction 
can be maintained 

•\dduction fractures are reduced bj manual traction on 
the arm in abduction and then immobilisation on an abduction 
frame for four vrceks After treatment is the same os for 
abduction fractures 

{b) Eracturesof thegreatertuberoiity(Fig 74) arc treated bv 
fixing the arm on on abduction frame this position bnnging the 
shaft of the humerus to the displaced fragment of the tulxrr 
ositv which IS pulled upwards b\ the siipraspinatus muscle 


FRACTUHES AND DISLOCATIONS tV 

(c) In children the cpiphisis of the head of the humerus 
mav be separated and displaced in a similar manner to the 


i/ 


Flo 74 a — l*OAJtkjn of «bductkrn 
umoBr *iK cn<A rT to ^tbe 

frajjmdti. 
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above-mentioned injunes Treatment is along similor lines 
and open operation to reduce anj sbght displacement irhich 
cannot be rectified is to be avoided os the epiph\sis will 



rio "J — Frartureof the hUOTrrof ly 
below tbe unerttoa of tbe dehotd \ ' 
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tbe proijmjl fraffmeot H doe to Pio T3v.—l*oiitkn BeneraUy required t 
contractloQ of the dehoW. brinp the frmjmeoU Into allguinenL 


remould so that in n few \eors time the deformitN ^rill be 
non-e\istcnt 

(rf) Fracture, of the .haft of th. humoru. art ujuallj due 
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to direct ^^oIence and arc trahsverse in t\T>c If displacement 
IS present and the fracture is between the insertions of the 
pectoralis major muscle and the deltoid muscle, the upper 
fragment is adducted by the former muscle and the lower 
one IS abducted and pulled upwards by the deltoid muscle 



Fia 7fl — LAtrral traetjem applied to 
tbr humrnrt »hh thr arm roittog on ■ 
Tbomas arm ^Unt. Tbr rarthod h 
for certain fr»etures of the 
humerus fr»rtuce-dWoc*tk» of the 
kbcmklrr and fractures of the cUvfrIe. 

due to inefTective immobilisation 


If the fracture is below the 
insertion of the deltoid the 
upper fragment is abducted 
by the deltoid and the lower 
fragment is displaced up- 
wards and mwards by the 
pull of the biceps and tnceps 
muscles (Fig 75) Reduc- 
tion of the former is obtained 
by adduction of the arm 
across the chest and fixation 
in that position The other 
fractures are reduced bv 
bringing the lower fragment 
into line with the smaller 
uncontrolled fragment b> 
means of fixing on an 
abduction frame or plaster 
spica (sec Fig 80) with the 
arm abducted 40 -50 The 
immobilisation is mamtained 
for at least six weeks before 
radiographs for union arc 
taken Fractures of the shaft 
of the humerus arc often fol 
lowed b> delay ed union or 
non union which is usually 
or to interposition of muscle 


Another complication to which these fractures are liable 
IS injury io tht muscwlo-spiral nerce which rests upon the 
lionc in the musculo-spiml groove on the posterior aspect 
of the middle third of the humerus The nerve mav be tom 
at the time of injury by the traumatising agent, or by the 
fragments themselves or dimng reduction or bj invohcment 
III callus later 
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(c) Fractxirw of the lower third of the humerus —A brief 
r4sum6 of thtf hurgicnl nnntomN of the lower end of the 
humerus will help to chicidntc 
some importnnt factors in the 
treatment of fractures in this 
region 

The lower port of the humerus 
broadens out and becomes flattened 
from before backwards, terminnt 
mg in the medial and lateral 
cpicond\lcs Between these epi 
cond\lcs be the olecranon and 
coTonoid fossae which accommo- 
date the processes of the ulna, so 
nomed dunng ertremes of (Icxioii -7 _n,t to. cr md of the 
and extension of the elbow A imnYmit u tuted forw*rdi 40 



fracture oUnng these fossae 
mav result m thickcmng of the 
bone there and thereby hmit 
flexion or extension of the elbow 


TbU mart be T»rtored In froc- 
ture* tnv'ohriojt OiH rei^ion If fuU 
flexlra and nctrulon h to be 
Tireeerved 


The articular surfaces of the lower end of the humerus 


he below the fossae 



and epicondjlcs The> 
ore angulated for 
wards, making on 
angle of 40 with the 
shaft of the humerus 
(Fig 77 ) The articu 
lar surface is diinded 
into two parts, t e 
the rounded capitcl 
lum which articu 
latcs with the rodiu* 
and the trochlea 
which articulates with 
the ulna The latter 
15 facing medially on 
its mfenor aspect but 
much less so on its 
anterior aspect The 
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result 15 that the forearm is angulnted laterally on the 
humerus approximatelv 10*’-16 when the anb is extended 
this being known as the 
carrying angle. Full 
flexion of the elbow causes 
this to disappear (Fig 
78 ) This angle may be 
altered m fractures of the 
lower end of the humerus 
producing cubitus varus 
or valgus Restoration of 
the normal carrying angle 
18 essential in the treat 
ment of elbow fractures 
if normal elbow function 
IS to be restored 
Fractures of the lower end of the humerus are often 
through the bone just above the epicondjles, and are usuaD> 
found m children (Fig 70 ) Such a gupTacondylar fracture 
18 due to a fall on the outstretched hand when the lower 
fragment is usually displaced backwards and rotated laterally 
It 18 reduced bv mampulation and immobilisation of the 
arm bv flexing and supmating the forearm and fixing with 
a collar and cuff (Fig 80 ) There 
IS usually considerable swelling as 
sociatcd with supracondylar frac- 
tures, and the degree of flexion 
should be reduced if the swelling 
IS marked The pulse must be pal 
pabic and ihe d^ee of fe^exon reduced 
until a good pulse u present The 
patient should preferably be treated 
as an in patient, where the nurse 
must maintain careful watch on the 
\oIume of the pulse of the affected 
side, and on the condition of the 
fingers Any lanation of the pulse 
\olume or any numbness or tingling 
in the fingers, should be communicated to the surgeon 
immediately or ischaemia of the muscles mav follov resulting 



Fia 80— “CoJlsrsndouIT’ 
■ppltcd for lajurk* sbout 
the elbow Joint Tbo sJtn h 
uniaRv flexed nwre tb i n In 
the |>lK)tograph. 



Fig 70 — SaprscoodyliT Crsctore abow 
Ing typical poaterkir and lateral dlaplaoe- 
meirt 
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in ^ olkmnnn*s ischnemic contracture (vide tri/ra) (Fig 81 ) 
The immobilisation is maintained for tlirce weeks and tlien 
ncti\ e elbow mo\ ements com 


menced 

The medial cpicondyle is 
occflsionoU) torn off b> tio- 
Icncc, causing abduction of 
the elbow Manual reduc- 
tion mnj be obtained h\ 
flexing and supinating the 
elbow but often the frag 
ment with the origin of 
the flexor muscles of the band 
and wnst attached, has to 
be futured into place b\ open 
operation Screw fixation is 
unneccssar) suture of the 
periosteum being sufficient. 
The arm is then iramobibsed 
as for a supracondvlar frac- 
ture, for three weeks and 
then actl^c exercises com 
menced If reduction is not 
obtamed the carmng angle 
inll be increased and traction 
and irritation of the ulnar 
nerve as it passes behind the 
medial cpicond\le will result, 
neuritis 



Pio 81 — Eieration and nupeodoa 
of the arm to reduce oedema following 
CracUuT* of the upper ertrerrUty 


producing traumatic ulnar 


JRACTURE OF THE OLECRA^O^ PROCESS 
OF THE ULNA 

\ fracture of the olecranon process is due to direct 
nolcncc The smaller pro-omol fragment is almost always 
pulled up bj the triceps which is inserted Into it, resultmg 
in considerable dlsplocenient The treatment of such a 
fracture enlniU open reduction and tl-cntion of bhe fragments 
This IS undertaken -J-l dass aRer the injure proreded there 
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are no skin abrasions If these ore present, operation must 
be delayed until they are healed, or infection of the wound 
and the fracture maj ensue The operation consists of 
fixation of the fragments together iFith chromicised catgut 
taking care to accurately reproduce the normal alignment 
of the joint surface The elbow is then immobilised bj a 
plaster-cast, extending from the upper one-third of Ihe 
humerus to the metacarpo-phalangcal joints the elbow being 
fixed m 90 flexion and mid pronation The cast is removed 
at the end of four weeks and muon tested It should be firm 
Then active elbow exercises arc commencecL 

A more recent procedure, which obviates the necessitj 
for accurate replacement of the joint surface is excision of 
the separated fragment and suture of the triceps muscle 
and its expansion to the ulna and its penosteum. A further 
advantage of this method of treatment is that only 12-14 
days immobilisation lu plaster of Pans, with the arm ex 
tended is needed before full active elbow moFcnients can 
be commenced Full movements of the elbow are obtained 
just as mth fixation of the fragments If no displacement is 
present in the original fracture the arm is immobilised for 
four weeks wth the elbow extended 


ITUCTURES OF TflE HEAD Oh THE RADIUS 

hrncturcs of the head of the radius are due to a fall on 
the extended wrist, with the forearm fully pronated Tlie 
violence is then transmitted through the shaft of the radius 
and the head of the radius is dnven against the capitcllum 
resulting in a Assured fracture or comminution of the head 
of the radius Fragments may be separated and He free in 
the elbow joint The patient experiences pain o\cr the head 
of the radius and elbow mosement is restricted 

The treatment of the Assure fracture, and fractures which 
arc not displaced or separated consists In immobiAsatlon of 
the elbow m flexion with n collar and cuff for fourteen days 
A careful xcaleh la matrUatnrd on the ptihe volume and on ihe 
circtdation of the fingers ns in supracondylar fractures 
Actisc cll>ow exercises arc then eonimcnccil the nnn l>eing 
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in n simp imtmlK The ilcprrc of exUnsmn nlloucd 
b\ Ihc shnp is increased ivml discnnlwl when cxtciiMnu 

to 00 obtnmcd 

If the fmeture m comniinutcd or where the frngnicnts 
arc displaced nn open opcmtioii is ncccssan to excise tlic 
h«id of the mdius Tlicsc ftactnres are not tretvtwl couscr. a 
tn eh ns the nrtieular surface is so Iwidl) dnninpcd that osteo- 
nrthntis nould result if it ncrc left i« situ After the hend 
is excised the nmi is held flc\.c<l b\ n collnr nud cuff until 
rcnios al of the sutures at the tenth dn\ Actis c elbow nio\ c 
ments nrc then commenced 

A word of wonung concerning the careful after treatment 
of all clbou injuries is included here bectuise manj stiff 
elbows result from injudicious treatment at tins stage 
Passu c mo^emcnt^, stretchings massage and the carrjnng 
of weights are mentioned onlj to be stronglj condemned 
These measures cause repeated reactionary exudation around 
the joint, new adhesions form and so increase the stiffness 
The\ also aid the de\elopment of mvositis ossificans, which, 
when it occurs, will increase the stiffness The patient’s own 
ncluc movements are all thot are necessary to restore 
function 


FIUCTURES 01 THE SHAFT OF THE RADIUS 
AND ULNA 

lIo^ ement of the forearm on the arm is largelj concerned 
inth the ulna whilst mo\ ement of the hand and imst is 
largeh concerned with the radius The hand and the radius 
mo\ e m a plane at right angles to the shaft of the ulna 
when supination and pronntion occur This rotation occurs 
at the superior and inferior radio ulnar joint about an axis 
passing through the head of the radius and the ulnar styloid 
proocM the normal range of mos ement being 100°-170 
The pronator muscles arc the pronator teres, which pass 
from the medial cpicondjlc of the humerus to the middle of 
the shaft of the radius, and the pronator quadratus which 
passes between the solar aspects of the loucr ends of the 
mdius and ulnn 
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The movement of supination is brought about b> the 
biceps and the supinator brevis the latter arising from the 
upper part of the ulna and passing to the posterior and 
lateral aspects of the upper end of the radius 

^Vhen fractures of the shafts of the radius and ulna occur 
the upper radial fragment is pulled by the biceps and pronator 
teres mto a flexed position and by the latter muscle towards 
the ulna Thus to brmg the lower fragment into alignment 
with the upper the forearm must be semi pronated and 
flexed on the arm at 90 If the fracture is above the insertion 
of the pronator teres, the upper fragment is supinated and 
the arm must be supmated to obtain reduction 

Fractures of the shafts of both bones of the forearm arc 



tio ex — Traction appll«d for frarUnra of U)e forearm 


due to direct ^^olence and there is usually displacement of 
the fragments, with some shortening end overlapping of the 
bones 

Treatment of imduplaced fractures consists of immobilisa 
tion in a plaster of Pans cast extending from the metacarpo 
phalangeal joints of the bond to the middle of the arm with 
the elbow fleved tK) and held midway betnecn pronntion 
and supination 

Displaced fractures are treated by manual troebon and 
mampulation and are immobilised m the same manner ns 
the fractures inth no displacement, but m the posibon in 
dicatcd b> the site of the fracture (Fig 82) Finger mo\c 
ments arc practised dailv and the patient is encouraged to 
use the arm- The plaster-cast is rcmo\ ed after six n ceks, and 
if union is firm full ncti\ c mo\ ements of the limb arc begun 
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COLLES FRACTURE 

Collea frnctiirc is »o nnnic<l nfter Abmhatn Colies, irho 
first described it in 1 814 It is due to n fall on the outstretched 
hand inth the wnst dors! flexed The radius fractures 
approximntch one inch abo\e the ^mst joint, and the ulnar 
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styjoid procethS is avulscd or the ulnar collateral bgament 
tom The stnolj distal radial fragment is displaced backwards 
and radially and rotated 
backsrards and supi 
nated causing the typical 
dinner fork defomiit) 
of the wnst (Fig 83 ) 
Impaction of the frag 
raents is usual (Fig 84 ) 
Traatment consists of 
manipulative reduction 
and imraobihsation in a 
plaster cast extending 
from the knuckles po» 
tenorlv and the distal 
palmar skin crease 
the metacarpo-phalangeal 
joints to the elbow* the 
thumb being left free. 
(Figs 83 80 and 87 ) 
The wnst is immobQised 
in ncutml position mid 
WO) between flexion and 
extension and in ulnar 
deiiation, the arm being 
fixed in full pronation 
Flcvion of the wTist is 



Fio 8fi ^PIa*t<r for o Colic* bneture. The 
■bape ii cut from pbiitcr fsbrto or b*ndafe 
10 in wide, iigbl U 7 en *re u*ed. The 
l)i«* cut away from tb« thumb fa 3 In long 
fl In to 7 tn deep. 



bio SO - An’hcaUoo of plactrr for CnUci 

fracture 



unneccssarj toimmobilisc 
the fragments, and itill 
prevent active use of the 
fingers Full use of the 
fingers and arm must be 
insisted upon immetli 
atclj The plaster is 
removed at the end of 
four weeks and full uve 


of the nmi encouraged b\ exercises The patient is 
usuolK fit for work within 10-11 <ln\s nfter removal of the 


plaster 
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FRACTURED CARPAL SCAPHOID 

Frnchirc of the cnrpnl scaphoid is due to a fall on the 
dorsi flexed ^\Tist the \nolcncc shearing off the lateral part 
of the bone ^\hlch is unsupported b> the radius The patient 
eomplauis of pain and swelling just distal to the lower end 
of the radius, o\ er n depression known ns the nnatoraicnl 
snuffbox ’ ^^^st mo\emcnts are painful nnd restneted 

Some eases are often mis-dingnoscd ns sprains of the wnst, 
and considerable disabiht\ \nll result if untreated 

The fractures are treated bj immobilisation in n plaster 
cast extending from the 
nietacarpo-phalangeal joints 
to the elbow including the 
thumb xath the vmst fuUv 
dorsi flexed and radially dc- 
Mated (Fig 88 ) General 
anaesthesia is often needed 
to obtain this position before 
the plaster is applied Finger 
exercises nnd use of the arm 
arc commenced immc<liatch 
The cast IS not remo\ed be* 
fore the end of the third 
month after which X ra\K 
arc token to detect union 
immobilisation in plaster is necessary until union ls nb 
»olutcl> Arm \Micn this stage is rent bed actwc mosements 
of the wnst arc coninience<l 

C nunticfi frndum arc iisunlh treated b\ Ixnie grafting 



donlllnrU and drNifltcd rmdlall} while 
Iht thumb W hxed In »end-cijiposltk)tu 

If union IS not flmi further 


IRU'TtUVD M>TAC \RP\Lb AND PHALANGES 

Imctures uf the nictacarpols oud jihalangcs mn\ follow 
the njijihention of threet or indirect \iolence 

Metacarpoli — Imctures of (he shaft of the metocurjials 
arc treated h\ immobilisation on a Bohlcr finger splint 
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(Fig 80) the splint being fixed to the hand and wrist by a 
plasterKiast, The finger corresponding to the affected 
metacarpal is strapped to the 
sphnt with the metacarpo- 
phalangeal jomt flexed 45 the 
proximal mterphalangeal joint 
flexed 90 and the distal inter- 
phalangeal jomt flexed 45 In 
t.hm position the collateral liga 
menu of the jomt are just taut 
Thus contractures which result in 
stifl^ess of the fingers are avoided 



Fia Sfi — BfiUer Qngrr ipUnt 
■pjpUed ftjT ft fractured 
phalftnx Note that the other 
flngen ftre quite free ftnd fuD 
nxrmDcntft ftie poftrlble. 


If angulation of the fracture is 
present, reduction can be obtained 
by traction exerted through a 
pulp traction pin, the pin passmg 
through the pulp of the distal 


phalanx, with the finger unmobdised as above 

With Bennett i fraotoreHlitlocatioD of the base of the 


metacarpal of the thumb the distal large fragment is dis 
placed proximally (Fig 90 ) It can only be reduced by 
continuous pulp traction aided by full abduction of the 


thumb and mimobiiisation of the thumb and wnst in plaster 


of Pans Immobilisation for three 


weeks is necessary for all closed 
metacarpal fractures 

Phalanges — Fracturce of the 
middle of the phalanges are usually 
angulated because the interosscii end 
lumbneal muscles flex the proximal 
and extend the distal fragmenU by 
virtue of their course from the volar 
aspect of the hand to the dorsal 
aspects of the fingers This angulo 
tion IS reduced by continuous pulp 
traction mth the finger immobdised 
on n Bfihler finger sphnt Accurate 
reduction IS essential to later function 



FiQ 00 — n«u>ett ifractuir- 
dalcKsUcm of tbc thumb. 


as the volar aspects of the phalanges form the floor of the 


fiexor tendon tunnels 




PRACTUnE* ^ND DI8IOCATION8 01 

\Mth all finger and metacarpal injuries the fingers must 
be immobilised in flexion as described nbo^c if stillness is 
to be n^ oided and reduction is to be satisfactory Only the 
injured fingers arc immobilised and full finger exercises 
must be practised daiU lAith the other fingers Compound 
fractures of the fingen need special care and patients should 
be nlivnys treated as in patients The ^\ound toilet should 
be performed in a fully equipped operating theatre, the 
whole procedure being regarded ns a major operation 
Conservntisra should be the keymote of treatment because 
of the economic importance of the fingers The thumb it 
conserved al all costs e\ en if it becomes a rigid digit, because 
the function of the hand is reduced by IM) per cent if the 
thumb IS lost, Deglorcd digits need immediate covenng 
with skin, using flaps or tunnels from the abdomen 


FRACTURED RIBS 

Fractures of the nbs are usually due to violence apphed 
m an antcro posterior direction Such compression of the 
thorax causes lateral pressure on the lateral aspects of the 
chest, producing fractures of the nb m that situation Direct 
violence may fracture nbs driving the fragments inwards 
with damage to the underlying pleura and lung The chief 
disability which patients comploin of is difficulty with 
respiration This is due to the pain which results from 
movement of the fractured nbs dunng respiration The pam 
reflcxly inhibits respiration and a conge3ti\e type of 
pneumonia may follow Treatment is designed to relieve 
the pam and so prevent pulmonar\ comphcations Union 
or non union of the fracture is of no consequence The 
most effcctiNC method of treatment is no^ocame injection 
of the fracture followed by breathing exercises The in 
jcction ma\ need to be repented on two or three occasions 
at twcUehourh intervals before the pam is complcteU 
rehe\ed Ambulators treatment should be pursued if 
possible but if the patient has to be confined to bed because 
of other injuries or because of his general condition ex 
pansion of the lungs must be obtained b\ inhalation of 
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5 |>er cent carlron dioxide in ox\gcii for ten minutes ever) 
hour for the first twenty four hours niul by frequently moving 
the patient in bed Uncomplicated cases can return to work 
within ten da)H 

Some surgeons prefer to inimobihsc the chest with 
adhesiy c strapping When this is used it is imperative that 
the strappmg be non clastic that it encircles the whole of 
the chest, and that it be placed over the lower costal margins 
and not necessarily over the site of fracture, othenvisc 


immobihsation will be defective It is apphed during full 



Fiu 91 — Stnpplog for Cnoture ofooe 

or more ribs th^d eodrde the loirer 


expiration and is left in ttlu 
for three weeks (Fig 91 ) 


FRACTURES OF THE 
SPINE 

Fractures of the spine 
are important because of the 
prolonged disabihtj which 
follows indifferent treatment, 


pnrt of the thorax completetj abatevFr 
rib h frtcturwL 


and because of the danger of 
mjurv to the spmal cord 


FRACTURES OF THE ^TRTEBRAL BODY 

Fractures of the vertebral body arc usunllv due to 
violence causing acute flexion of the ipme This is brought 
about by a fall from a height on to the heels or buttocks, 
or by heavy objects falling on to the back or head The 
force IS transmitted to the anterior parts of the yertcbral 
body thus crushing them together and causing a compression 
fracture or a fracture-dislocation of the body 00 per cent, of 
these injuries cause compression fractures and occur chiefly 
in the lumbar and dorsal region of the spine. Fracture 
dislocations ore more common m the cemeal and lumbar 
regions than elsewhere and the spinal cord is more prone 
to injury with this tyqx* of lesion the coni being nipj>e<I 
between the peihclc of thr displaced \ertebm and the l>ody 
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of the \ crlcbm bclou Compression fmetnres nm) ennse 
cord |>nrnl\*sis h\ froRtncnls from the coninnnutcd \crtcl)ml 
bods bcinp piishctl bnchsvnnls into the s crtcbml cnnnl 
The inters crtc\>ml discs nrc injurctl nt the wimc time nnd m 
n hirailnr ninnnor to tlic s crtcbml Imk1> 

Symptoma, ilgns, and iraatmont of vortebral fractures with 
no injury — ^Thc pnticnt ssill pise n bistorj of nn injurs 
causing h^pcrllcxion of the Rpinnl column follossc<l bv jinin 
referred to the injured 
arcft of the liack Muscle 
spasm causes ngiditj nnd 
limitation of nios ement of 
the back 

The patient should lie 
transported to hospitol 
either m the position m 
which he IS found Isnug 
or Ijing on his face with 
the spine extended The 
latter is preferable if no 
abdominal injuries arc 
associated with the frac- 
ture On no account muti 
the patient be earned with 
the tpine flexed such as 
would obtain if he were 
lifted bv the legs and 
shoulders — The role of the •ntcrlor common 

X Uii»in«rt In reduction of ^■cTteb^ll 

Alter X ra> cxamina * fracture* 

tion the patient should 

be put to bed lying on his back, svith tsvo piUom placed at 
the site of injury to produce extension of the spine ^Vheu 
the patient has ^eco^ cred from surgical shocks the fracture is 
reduced and immoliihscd 

The methods of reduebon of compression fractures and 
fracture dislocations of the spine depend upon the anatonucnl 
fact that the nntenor common bgament of the ^ ertebrae is 
attached only to the mterv ertcbral discs and the adjacent 
edges of the bone of the scrtcbrol bodies Elsewhere it is 
sopamteil from the anterior aspect of the bodies ))\ loose 
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5 i>er cent cnrbon dioTidt in oT\pcn for ten minutes extr) 
hour for the first tucnt\ four hours And bv frequentlx moxing 
the patient in bed Uncomplicated cases can return to work 
xvithm ten dnj s 

Sonic surgeons prefer to ininiobnisc the chest xnth 
adhesive strapping ^Vhen this is used^ it is imperabve that 
the strapping be non clastic that it encircles the whole of 
the chest, and that it be placed oxer the lower costal margins 
and not necessanlx over the site of fracture, otherwise 
immobilisation xxnll be defectixe It is apphed during full 
expiration and is left tn tUn 
for three weeks. (Fig 91 ) 


FRACrrURES OF THE 
SPINE 

Fractures of the spine 
are important because of the 
prolonged disabihty which 
foUowB indifferenttreatment, 
and because of the danger of 
injure to the spinal cord 


FRACTURES OF THE AT. BODY 

Fractures of the xcrtebral body are usuallj due to 
violence causmg acute flexion of the spine This is brought 
about b\ a fall from a height on to the heels or buttocks, 
or bv heavx objects falling on to the beck or head The 
force IS transmitted to the anterior parts of the xcrtebral 
body thus crushing them together and causing a compression 
fracture or a fracture dislocation of the bodj 00 per cent, of 
these injuries cause compression fractures and occur chiefly 
in the lumbar and dorsal region of the spine Fracture- 
dislocations arc more common in the cerxncal and lumbar 
regions than elsewhere, and the spinal cord is more prone 
to injurx xvith this txqie of lesion the cord being nipped 
between the pedicle of the displaced \ertebra and the bodx 



Fio 81 — StnpplDg for fracture of ooe 
OT inon Tfb* aboukl epcfa v fe tlM lowrr 
partoftlietliaruoociipCetefT whatever 
rib b fractured. 




06 



PiQ M — Excn:ket tijcb at depicted abtnns ore 
given to palleoU with \Trtcbrml Cnictmei to 
de\'^p Ibe rTlcntkpo of the gplac 
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placed m the dorsal position tnth two pillows under the 
concflvc area of the plaster, nnd the cast allowed to drj 
The patient s position should be frequently changed during 
the first twenty four hours so ns to prevent pressure sores 
The following dnj he 
should be alloned up 
and exercises for the 
back nnd abdominal 
muscles commenced 
(Fig 94 ) 

The plaster jacket 
IS worn for six months, 
when union nnd con 
sohdation should be 
complete The pahent 
IS then put on a course 
of back mobilisation 
nnd resisted cvcrciscs There is no need to supply the 
patient with a back brace after remoml of the plaster 
jacket. The pronsion of a brace inll tend to create on impres 
Sion in the patient s mind that not onl> is he not cured but 
that he is incurable 

The Davis method of reduction (Fig 05) is very useful 
when the patient is unconscious or has other injuries 
which render the Watson Jones 
method unsuitable The patient 
15 suspended bj his ankles until 
the trunk is free from the table 
except at the sternum 

The nbo\e methods are un 
suitable for upper and raid 
dorsal ^ ertebml fractures ns 
thej do not reduce the fracture 
sufficienth Reduction maj be 
obtained bi the Bohler method 
whereby the patient hes in the 
dorsal position nnd is suspended 
b\ a sling passed under the trunk at the site of the 
fracture (Fig 00) or b\ jacking np the patient on a 
molor-enr jack V plaster jacket is applied ns for lumbar 



t JO fti - m^Sboti ol re- 

durtlon of ■ fmrtuml tplar 
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tissue Hence when the antenor parts of the bodies are 
crushed and compressed the hgament becomes buckled 
and loose. (Fig 92 ) If the ligament is stretched taut by 
h\'per-extension of the spme, it will pull on the intervertebral 
discs and the adjacent cortical bone and will open out the 
compressed vertebrae 

The methods of reduchon m general use for lumbar and 
lower dorsal fractures are the AVatson Jones and the Davis 
methods, and the B6hler method for dorsal fractures The 
patient is fitted with a stockinet vest, and the prominences 
of the \ertebral apmes and the ihac crests are padded with 
felt. With the Watson Jones method, the patient is placed 
between two tables, in the prone position in order that 

the weight of the 
body hyper-extends 
the spme (Fig 
08 ) The postenor 
table Is placed so 
that the trunk and 
pelvis are unsup- 
ported, and the 
patient rests with 
his arms on the 
antenor table so 
that the sternum 
15 unsupported The antenor table should be 12 in 
higher than the postenor This position allows the trunk 
to sag completely between the tables and produces full 
hyTier-eTtension of the spme This pulls on the antenor 
common ligament and reduces the fracture. If dlsloca 
tion is present m addition, pressure is exerted over the 
prominent vertebra below the dislocation and reduction is 
effected 

A plaster jacket is then applied from the manubnum 
stemi to the svmph>sis pubis and groins antenorlj and 
from a corresponding level supcnorly to the lower part of 
the sacrum and great trochanter* of the femur on the postenor 
aspect of the body X rays arc then taken to check the 
reduction and the patient returned to the word Persistent 
backache ^nll follow non reduction The patient should be 



Fio. W — Pstlait pkeed tn tl* Watwx^Jonr* 
ptnHfon for reduction of vertebr*! frsctnrea. \ 
plutCT Jacket b applied hi thim podllotL 
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the cen jcfll Ncrlcbmc nrc inclinctl nmeh less thnii lu otiicr 
regions of tlic spine nnd thus pro<lisi>osp to dislocntioii 
Pure dislocation of the sjnnc occurs in the ccr\icnl region 
onl} bccniisc of tins nnntomicnl fnct nnd fmctnrc-dislocn 
tions nrc more eoninioii tlmn compression fmctnres 

Reduction of fmctureslislocntioiis nnd dislocations is 
best obtained b\ the use of contimions skclctnl traction b\ 
means of skull calipers (higs 08 nnd 00 ) This is to be 
preferred to traction ssith n lenther hnlter which tends to 
cause pressure sores under the chin 
interferes with feeding and ma\ cause 
recession of the chin 

TonppU thccnlipcr the head must 
beconiplctch sha\ed Small incisions 
down to the bone are made 1 in 
abo\e the external auditor} meatus 
The penostcum is erased and a 
quarter inch hole made with the 
special trephine The latter trephines 
only the outer table of the skull and 
cannot penetrate deeper because of o 
sleeve guard The caliper is then 
fitted into the trephine hole nnd 
raastisol dressings fixed round the 
skin incisions eights nrc attached 
to the caliper and the back of tlic bed 
raised so that the bodv weight nets 
Qs counter extension The neck is 
slightlj extended A small nir nng is 
placed under the head to relies c pressure 20--^ lb weight 
traction is then applied to the caliper and X ra}8 taken at 
15 minute inters nls until reduction is obtained Traction is 
then reduccil to 10 lb After 13-14 dnjs a plaster'cast is 
applied as for simple compression fractures which is worn 
for 3 4 months Tlic cast is discarded if union is then 
firm 

Manual manipulation nnd traction nnd immediate 
fixation in plaster under general anaesthesia is used some 
surgeons but is not so wife ns continuous skull traction 

tonl injurs nssocintcil with cerMcal mjunes is \cr} liable 
7 



Pio 07 — PLirter Immobii 
hatlon for an imdUpIaoed 
frnrtnre of the upper cei^i 
rol \ertebrae The planter 
K usually trimmed to JeasT 
the een on covered 
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fracturei but the neck must be included ^shen the fmeture 
in\ohes the upper dorsal Aertebrac. 

The above methods are contra indicated m ecrtain t\’pe3 
of fracture-dislocation A\here the inter articular processes 
are locked and prevent reduction bj extension Treatment 
consists of excision of the superior articular facets of the 
\ ertebra below the one displaced thus allowing reposition 
of the dislocated vertebral bod\ Immobihsation and after 



Fiu. 00. — Sling and bvp«--r\temloo method for irductkio of fnirtnrM 
mkMIc aod upper dornaJ rrrtrbne 


treatment is then the same as for other fractures of the 
A ertcbral bod\ 


FRACTURES AND DISfOCATIONS OF TIIF 
CERMCAI SPL\E 

Lneompheated crush fractures of the ccmcal sjune arc 
treated h\ Immobilisation in a plaster including the heach 
neck, and shoulders with the neck h\ per extended {Fig 07) 
The articular surfaces of the inter articular processes of 
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FR \CTURE5 V\D DI5!OC\TlOSS 

to be fntol beenuw of nsccnding ocdcnin of the cbnl enusmg 
meduUnn pnrahTus 


TRE^VTilENT OF CO'MPRESSION FRACTURES iV^D 
FRACTURE DISLOCATIONS ANTIEN CORD 
PARALASIS IS PRESENT 

^^'hcn the spinnl cord is injured m association with 
^e^teb^ll fractures, there is a complete flaccid pnralvsis 
below the le\el of the cord lesion initiaHv whales er the 
nature of the cord lesion This condition is knoim as spinnl 
shock, and is characterised b\ flaccid paral\ sis of the 
muscles supplied b\ nerves issuing from the cord below 
the level of the level lesion loss of deep refleves, anaesthesia 
below this level and pomUsis of the bladder and rectum 
leading to incontinence from retention with overflow 

If the cord has been contused these k\ mptoms disappear 
after a few dQ\K If howescr the cord has been damaged 
so that the ncr\c tracts are also damaged, the condition of 
spinal shock ma\ persist for 3-4 weeks Persistence of 
these sNTiiptoms hevond this lime means a complete trans 
s en»c lesion of the cord UTicn the cord is partialis transected 
some recovers occur* lens mg the limbs spastic ns in 
hemiplegia 

Treatment should be directetl to reduction of the bons 
displacement ns soon ns the patient s condition permits 
using the same technique os for fractures without parah'sis 
Immobilisation for dorsal and lumbar fractures ma\ be 
obtained bs enclosing the trunk and legs m plaster or b\ 
making a plaster l>ed and anterior shell Cersncol spinnl 
mjuncs arc licttcr treated b\ continuous skull traction 
(ride $iij)ra) Occnsionnllv bone fragments are dnsen into 
the \ crtchml canal, cspeciolU if the laminae are fractured, 
and lammcctonn is then neccssnrs to remose the fragments, 
but tins IS the onU indication for lammeotoms in closed 
spinal injuries 

U n plaster l>eil is not used, the jiaticnt ma\ l>e nurs«l 
on a natcr or nir IkhI which will prevent exertion of une\en 
pressure The patient must be frequentU turned o\ er in bed 
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Fio CO — SkiiD timrtkiti for injann of the cmtiJcoI »plne A tiinple fnunr 
t\Hh ptJIfy or Buck ■ cxtcfMioo hook, attacbcd to the be*d-r«t of the bed 
tnav be oied to euf^rt the cord and ^letfihtv A pad«M ring h placed 
beoeath the bead to pjfe%Tnt preamre aorea. Thh method aHom ample poll 
and doei not interfere atth feeding or injurir^ to the Jam*, 
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Rulphonnmidc in saline, and some solution is nin through to 
expel nir before the tube connecting to an indwelling or 
supra pubic catheter is fitted to the apparatus The siphon 
loop 18 set at a height depending on the tone m the bladder, 
os shown a c} stonictrogmni Fluid from the dnp flask 
IS allowed to flow at the rate of 60-00 drops per minute 
with the siphon tube closed ofl so as to maintain the intra 
\esical pressure The Ie\cl of the fluid in the manometer 
measures the intra\esicnl pressure and should be rend at 
fifteen minute mtenals and charted As bladder con 
tractions occur a sharp nsc m the manometer level will 
occur but as the bladder docs not emptj the musculature 
accommodates itself b) stretching nnd the pressure foils 
This process is repeated 
inth the le\ el of the 
intravesical pressure 
gradually nsing (Fig 
101 ) From this an 
estimate of the bladder 
tone can be obtained 
Having reached a do 
cision as to the tone of 
the bladder the siphon 
loop vs set at the rc> 
quisitc height, as indi 
cated b^ the surgeon and the siphon tube opened The 
dnp fluid then runs into the bladder until the pressure m 
the bladder is sufficient to force the column of fluid over 
the siphon loop Drainogc of the bladder by siphonagc 
then follows and when enipt\ the circle rccommenecs 

If continuous tidal imgotion is not n\nilable, the bladder 
18 drained a suprapubic cjstotomy and selfretaimng 
tul>c 

Incontinence of faeces should be treated bj the ndmini 
stration of a simple apcncnl each night, e g cascarn or 
confection of senna to be followed bj a simple enema the 
next morning The patient should be left on the bed pan 
for at least linlf an hour after csncuation ns some leakage 
follows 

Scrujiulous nt^cilhtW^ij|ist bp ifOMThytie^glun and procure 



>10 lOl — DiagraenmaUe repreaentaUem of 
cyitometrogranL 
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if ppessure- sores ore to be prevented Pressure o^er the 
sacrum may be minimised by skeletal leg traction on a 
Braun frame bj means of Stcmmnnn pins inserted into the 
tibittl tubercles 10 lb traction being applied to eatb leg 
The care of the bladder is most important because of the 
unnarv retention and the danger to life of the renal infec- 
tion which may supervene unless care is taken The ideal 
method of treatment is 
M that of continuous tidal 

ungation of the bladder 
■Hi which serves to prevent 

unnary infection, rebeve 
fill the retention, and pre- 

[jjX — Dripfood serve the small amount 

of bladder tone which 
may remain It has the 
advantage of avoiding 
frequent cathetensation 
^vith its attendant risk 
of infection and mini 
mises the nsk of a 
bed with its attendant 
bed sore* and skin in 
feebon It must be borne 
m mind that urmarj' 
m/eefaon is the com 
monest cause of death 
if the patient survives 
longer than the first week 
after the mjury 
The apparatus which the author uses is Stcivart s modi 
fication of Beilis appxaratus (Fig 100 ) It is attached to 
an indwelling catheter or supra pubic cystotomy catheter 
preferably the latter as infection is then minimal Before 
using the apparatus it must first be stenbsed by running 
1 in 00 lysol solution through the tubes The rubber con 
necting tubes ore sterilised by boihng The apparatus is 
then thoroughly washed out with stenJe water and fijccd to 
the bed bo that the Dakin tube is level vvith the symphysis 
pubis- The dnp flask is filled with 0 5 per cent solution of 


O^lrlo tube 



Fio 100 — ThljU drainsgfe appantua 
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points if bed sores are to be avoided and efforts must be 
made to keep the patient absolutely dry 

The unfortunate sufferers of these injuries expcnence 
considerable mental depression as one ’trouJd expect, and 
occupational therapy should be commenced as early ai 
possible in an effort to aUeviate this 

If there is no evidence of recovery of the cord paralysis 
after eight yveeks treatment, one can say that there will be 
little hope of any recovery occurring and traction and 
iramobibsation can be discontinued. If recovery does occur 
re-education of walkmg wilJ be necessarv to overcome the 
element of spasticity which is invanably present. 


FRACTURES OF THE TRANS^^RSE PROCESSES 

These are due to muscular violence, the processes being 
avulsed by strong contraction of the quadratus lumborum 
muscle of that side If one or two only ore tom off re- 
cumbency ID bed for 14-21 davs followed by back exercises, 
will enable recovery to take place possibly within 6-10 weeks 
If more are broken and widely separated, mdicating severe 
muscle damage a short plaster jacket is applied and worn 
for two months the patient being allowed up immediately 


FRAC'TURES OF THE PEL^ IS 

Isolated fractures of the ihac crest and pubic rami are 
due to direct yiolence, and arc treated by recumbency for 
six weeks. Leg exercise* are continued throughout this 
period, after which weight bearing exercise* are commenced 
Fracture* of both pubic rami or separation of the 
symphy sis pubis together with fractures through the postenor 
part of the pelvis or dislocation of the sacro-iliac joint, arc 
much more serious injuries, and are due to violence causing 
hj’pcr -extension of the hip of the affected side The lateral 
fragment is usually displaced upwards and outwards, thus 
opening the pehne nng There is considerable pain and 
bruismg of the pelvic region made worse by pressure on the 
ibac crests or syunphysii pubis (Fig 102) Good reduction 



E tntkW teiwt of tile rtv. TEew H nn t»MW »»! tn peotai 

tjftam h (DiUri(r<1 
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104 FEACTUBES AND OBTHOPAEDIC BUEOEEY 


must be obtained if wnllong is to be satisfactory later Thu 
may be obtained by mBiupulation imder anaesthesia, Tnth 
the patient lying m the lateral position on the unalTected 



Fio — nedoctloo and ImmobfUmtion of and fractuie-<U** 

ktcatloQ of the petvk by l*t*T*l tecambeocy Tbe paOent Ue* oa the on- 
ii)|ar«d dde. Tbe dBlocaUd Qhun la rotated fbnrardi and downwarda and 
a doable pUcter apica la apptted. (WaUotHjcax* metbod) 

Side, and immobihsabon m a double spies plaster (l^g 108 ) 
Another method is to apply traction to tbe fragment vis the 
limb of the affected side by skeletal or skin traction, using 

80 lb pull, and lateral 
compression and sup- 
port by means of a 
pelvicshng (Fig 104 ) 
Of the tvro methods, 
the author prefers the 
ptclvic sling and trac- 
tion method as the 
lateral recumbency 
method is apt to pro- 
duce pressure sores 
over the iliac crests. 
For nursing purposes, 
the patient raises his 
buttocks and the bed 
pan IS shpped m between them and sling The iramobilisn 
tion is maintained for 8-10 weeks, and if union is firm, full 
weight bearing exercises are oHowed 

Fractures of the pelvic nng may be complicated by 



Fia. lot, — A patient suffering frocn • fno- 
tured pdvb with dlsplaoement treated by 
pchrle sliof and skin exteodoo. Tbe paOers 
an DOTToaDy fixed a little lower 
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rupture of the urcthm or bladder \\hich need immedmte 
operative repnir The fracture must then be treated by the 
traction nnd simp method 

FRACTURES OF THE LOWER LIMB 
hHACTURKS Oh THF FEMUR 

(n) Th® femoral neck — SulTcrcrs of this mjurj are in 
\anobl\ o\er sixt\ )cnr3 of age when senile rarefaction of 
the bone is occumng The fracture is due to 
indirect Molencc often npparcntK tn\nnl such 
as slipping on a polished floor the patient usualU 
falling to the ground after the receipt of the 
fractuje. The patient complains of pam in the 
grom and hip although this inaN be \ er\ slight, 
and inability to nalK On exnmmotion the leg 
IS seen to l>e cxtcrnall) rotated due to the 
weight of the Umb and shortened, due to the 
pull of the abductor and flexor muscles of the hip 
Two mam tj'pes of fracture of the neck of the 
femur are 

(i) bubcapital or transceridcal 
(u) intertrochantcnc types 

Treatment depends largely on which t\T)c is 
present 

The for met is inside the capsule of the hip 
joint, intra-capsulor and union u difDcult 
to attain unless internal flxntion is used The 
intcTtrachantcnc fracture i» extra-capsular and 
union usuallj presents no difllcult) 

TrmitcnxiCfil fractures — The general condi 
tion of the patient largely determines whether 
reduction and flxation ihould be attempted, as 
mam paticnU arc too old to withstand this 
The latter should base the leg immobilised by 
placing wind bags on either side of the leg or b\ “■ 

the nppl.rat.on of n Litton long spbnt (Fig 105 ) 
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If the patient is fit for operation and can co-opcraie in tie 
after ireatnieni treatment consists of nxluction and internal 
fixation of the fracture It should be noted that these measures 
wll not cure hypostatic pneumonia as is often stated but 
they are a large factor m the prc\cntion of this complication, 
which common!} afflicted these patients before the Smith 
Petersen techmque was available because the intcrnnl fixa 
tion allows the patient to be mo\ ed about freelj m bed 
without produemg pain The hmb is immobilised b\ Russell 



Fio 100 — \ rmv» of frmetumi neck orfrmui befbre mnd •flrr rcdiictlon 

and fl\ation «lth a SmHb Petmen naiL 


balanced traction for 0-7 dB\s imtil the immediate risk of 
hj’postatic pneumonia is past. (Fig 100 ) 

For the operation, avtrlm or omnopon and scopolamine 
IS given ns a basal anaesthetic This can be supplemented 
bj local anaesthesia or gas and oxjgen The fracture is 
n^uced on nn orthopaedic table and check X rays taken 
(Fig 107 ) Through a lateral skm mcision a ^\nt8on Jones 
guide pm IS inserted so as to lie along the centre of the femoral 
neck. Its position is checked X rajs and repeatedU 
inserted until a correct position is obtainwl a guide being 
used to facilitate this A cannulatcd nail selected for its 
length, is then hammered oscr the guide pm so as to fljc the 
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fragments of the frflcturc Tlic guide \snrc is then withdm>\n, 
the fmetnre impnctcd and the wound closed 



Fio 10” — InitrumraU for the opcrntloD of Insertion of a 
Smith Petersen rwU ftrvd for trmtmeol of fracture* of 
the iteei, of the femur 
( ) X-T j tDar^rr 

(k) asUr*]4ifc jotmODcrr 
(r) t*eetnr-rji* Rpide 

(<0 SlLTlJoit raaaaUtfd paartt. 

( ) ^ n tUxier 

(/I telth-merke* BkO* «f mots 

lara<t^ 

(l) Sea«i(r»etor 


The patient is then taken back to bed and the limb 
immobilised b\ a cross bar Oxed to the heel of a slipper and 
placed on a Rmun frame (Fig 108 ) The cross bnr prc\ ents 
external rotation of the hip joint 
Os it IS this and abduction mo\c 
menu which are to be presented 
until the fracture is united be 
Cause of the strain they put 
on the fracture Further ofler 
treatment \nne8 with indmdual 
turgeons, but mj own practice is 
to commence quadnccpi drill and 
ankle and toe exercises the da^ 
after operation supplemented if 
nccossan, b> fnradism to tlic 
quadriceps The patient is allowed 
up after rcmos nl of the skin 
sutures on the tenth dn> and is 
allowed to walk with crutches and 
patten licanng weight on the 
jound hnib onh Flexion and extension exercises for the 
hip and knee are begun immedmteh eight bearing on 



tiQ IM — SUpper with Hooden 
mm'bar u»Mt afipr oprrnUon to 
plT>fnt hterol rotation of tl« 
Umb 
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the oj>crated limb is not allowed until X raj examinahon 
reveals union to be present This normally takes three 
months and occurs m 80 per cent of cases 

IVith patients nho ore uimble to ^nthstand the uading 
ojieration a nianipulati\c reduction is performed and a hip* 
spica plaster applied with the hip extended abducted and 
intemnllj rotated This tvpc of jiloster is known as the 
^Mutmnn spica named after Rovnl ^^^utman nho first 
treated these fractures on a sound pathological bases The 
patient is ollowetl up on crutches the daj after the application 
of the plaster Union occurs in approximately SO per cent 
of cases treated bj this method 

Non union of fractures of the neck of the femur is trcateil 
bj' the performonce of on oblique osteotom\ of the shaft of 

the femur just above 
the lesser trochanter 
and by displocemcnt 
of the shaft inwards 
for 1 m mth abduc 
tion and slight flexion 
ofthehip (Fig 100 ) 
This removes the 
shearing strain at the 
site of the original 
fracture, and allows 
muon to occur A 
hip-Bpica plaster is Qppbcd, retained for twelve weeks, and 
then removed and vveight bcanng allowed The operation 
v\ ns dev ii.ed bj AIcMurraj of Liv crpool and is used bj him for 
the treatment of recent fractures in addition to old fractures 
fnteTiroc/mnfrric fraciurc* — Intertrochanteric frocturca 
mnj be treated bj the nmling operation, or bj a \ITutman 
spica plaster cither metliod gmng good results Another 
excellent method which is to be preferred to the plaster 
method is the Roger Anderson well leg traction splint 
(Fig 110) which allows the jvaticDt to sit up m bed and thus 
perform hip-flexion exercises Further the patient mav be 
allowed up m a wheel chair (Fig 111 ) The notion of the 
splint depends upon flxed traction the fixed point l>cing 
the sole of the well Itg A Stcinmnnn pm is Inscrtwl into the 



Flo 109 — UeMum^ 1 orteo(oni> of femur Note 
the le>-el of the o«too<ortiy »ad ib« tnnard dW- 
placentrnt of tbe kntrr fingnmil 
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lower third of the tibin of the nlTeclcd leg and then attached 
to the splint The pin together with the foot, is incorporated 
m plaster A plaster-cast is applied to the good leg after 



Fio 110 — Aodenoo tT«ctkm ipUnL 


applying felt to the sole of the foot, maUeoli, and over the 
ne^ of the fibula. The ankle is dorsi flexed to 90* and the 
foot IS held in slight eversion The cast incorporates the other 



Fio. ill —Well lef tractloo iplint ■ppUed tor 
IntertTochonterlo fneturr Tie patient <mn be 
«»t op In a aheel chair the day following 
sppUcatkn. 

Ic(t piece of the sphnt, and thould extend from the toei to 
the mid thigh being higher on the medial side than the 
lateral in order to n\oid pressure on the saphenous vein 
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It IS ATcU moulded over the bony prominences and the sole 
of the foot so that pressure is evrnly distributed throughout 
the hmb and may be cut out over the patella and malleolL 



tiG 111 — Strp^ In ftmndmrd routlnr ■ppUcatlon of neH kg eoimfer tmetloo 
•pUoU 

The tHo limbs arc then fixed together on the metal crots bar 
of the sphntt and the traction screws turned to opph traction 
on the affected Jcg Tbjs ot the &amc time, applies pressure 
to the good leg These forces cause tilting of the pelvis 
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downwards on the afrcctcd side, thus causing abduction of 
the hip (Fig 112 ) The patient is proppeil up in l>cd thus 
flexing the hips nod mo^enlcnt in bctl is encouraged Tlic 
sphnt must be examined dm!} for nil} relaxation of the 
traction screws and nn\ complaint of pnin or pressure must 
be communicated to the surgeon immctlinteh Tlie splint 
IS worn until union is Arm this taking nppro\imatcl> tuchc 
weeks After rcmo\al of the splint, octi\c exercises ore 
gi\ cn for the hip and knee and walking exercises commenced 
(b) Frftcturei of the thafi of 
the femur — Birih fraeturfi of 
the femur mas occur after difll 
cult labours, espcciallj when a 
leg IS dehiered m breech pre- 
sentations The femur frac- 
tures below the lesser trochanter 
and the upper fragment is flexed 
90 bj the psoas muscle and 
abducted because of the loss of 
the pull of the adductor muscles 
which arc inserted lower down 
the shaft of the femur Re 
duction must be performed or 
some permanent shortening will 
occur It IS eosiU obtained b\ 
bringing the large controllable 
fragment into alignment with 
the small, displaced uncon 
trolled fragment To do this one susjicnds the babj from a 
gallows frame bj means of skin traction topes ajiphcd to 
both legs so that the buttocks lie free of the Ixrd and the 
hips are flexed at least 00 (Fig 118) The bain can be 
lifted on the frame to the mother for feeding purposes 
\ftcr four weeks the fracture is ftmih united and the bnln 
mn\ be remos c<l from the frame 

Subirochanicne fradurct of the femur in adults base a 
tinular displacement to the birth fractures and are best 
treated In the Roger \ndcrson well leg traction splint or 
on a Thomas splint ns for n shaft of the femur but with the 
leg cxtremeK flexed and nMucted 



l-iQ 1 n —UIrth fracture of the 

rt*hl frfliur treated on a mall 
bed The latter h renting 
on an onliaarv bed. 
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Fractures of the shaft of the femur tn children ore treated on a 
gallons frame attached to the bed the child being slung from 
on o\’erhead beam by skin traction tapes in order that the 
buttocks he free of the bed The body ireight acts as the ex 
tension force, but it can onlj do thisif the buttocks are lifted off 
the bed The nurse must note each dav that this condition 



Fio HI — for frac- 
ture* of tbe femurtn ctiUdmi- Note that 
tlw butlorla ore lifted off tbe bed Tbe 
weight of the body flr>d pclrt* proyfdea 
tbe extenvkia force 


is being fulfilled (Fig 114) 

There are numerous 
methods of treating jrac- 
iures of the shaft of the 
femur in adults All depend 
upon the facts 

(i) that the powerful 
thigh muscles 
cause shortening 
— traction must 
be used to counter 
act this 

(u) the upper fragment 
15 flexed and ab- 
ducted by the ab- 
ductors of the 
thigh, which arc 
not opposed bj 
all the adductors, 
as the majority of 
these muscles are 
inserted into the 
lower fragment 
(Fig 115 ) 


Thus to reduce we must bnng the more easily controlled 
losvcr fragment into alignment with the upper fragment by 
abducting and flexing the hip and apphong traction The 
normal antenor bowing of the femur must be restored If 
correct weight bcaruig in the Urab is to be ensured 

Some surgeons use contmuous fixed skin traction on a 
Thomas splint Others use balanced skeletal traction on 
a Thomas sphnt ^nth the knee flexed on a Pearson knee 
flexion bar or a combination of both methods 
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ith the former method the fmctnrc is reduced In mnnunl 
tmetion nnd mnnipulntion under pcncml nnnesthetic after 
application of the skin c\tensioii nnd Thomas splint and 
vrooden back nnd side splints arc npplic<l to the femur to 
control the fm^icnts. The traction tnjics arc tic<l to the 
end of the Thomas splint nnd the splint slung from a Balkan 
beam for tXTch c weeks (Fig llO(rt)) 

With Iwlnnced traction n Stcinnmnn pm is inserted into 
the tibinl tubercle and weight traction applied to the Bohlcr 



(“) (fr) (0 
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(a) ■nd (fc) Dkphcemmt of fngmmts of fr«rtumi uppor or middle 
third of fcimir 

(f) Dhplacement of frmgmerit^ In frarture of lower third of femur 

5wi\el stirrup fixed to the pm TIic swiscl stirrup allows the 
stirrup to rotate on the pm nnd pre\ents pm mo\ement 
thus minimising infection along the pm tmek- The limb is 
placed on the Thomas splint and knee flexion bar so that 
the knee is flexed 20 -30 In this ixjsition flexors and 
extensors of the knees arc under the some tension The 
splint is slung from a Balkan beam and 20-30 lb traction 
applied Counter traction is presided bs the weight of the 
patient and this is obtained b\ raising the foot of the bed 
12-1 1 in The author combines this balanced traction snth 
nxcil traction In tsing the BOhlcr stirrup to the end of the 
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Thomas splint. This causes the nng of the Thomas splint 
to fit firmlv against the ischml tuberosity, and this fixation 



Fio 110 — Frtctiirfd ffniar trmlnl bv •Idn cxtmdon and ftx«i 
tnetkm Note the paddlag to prodoce inght flrxkn of the lain 
and malnUio the loterior bowing of the femor Tbe gutter 
^Itnti which are inuoUv applied to the ^kkw of the tltlgh hei'e 
omitted 

cord must Ik tightcnwl each doj to muintani the fixed 
traction The latter c(Tccti\el\ controls the upper fragment 



hui llOv StrBppfa|fr\temlofM applied fora frwcttnr of tbe left 
femur f JkjaloR rm>o>nl of tbe«keletal Imrtlcn at tbe *l\lh week. 


X m\ contnil of tlu rfxiiiction is mode niul the weight 
re<luced ns soon ns reduction is obtained this taking npproxi 
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match 10-24 hours Shortening can then be prc\cntcd by 
using 10-14 lb extension Cencml bod\ nnd breathing 
exercises are commenced inimcdiatch Toe and ankle 
exercises for the injured limb arc begun at the same time 
while quadneeps drill nnd static contractions of the gluteus 
maximus nia\ be commenced after 10-14 dn>s 

>,ursing care is along the lines desenbed under Thomas 
splint in Chapter II The weights should not be lifted or 
the Balkan beam mo\ed for cleaning or bed making purposes 




Pio 11 "a. — T he plfl»ler c*jt for eoni- 
pound trertnre of the femur completed. 
Nole the postt^oo of the limb (After 
Trwte.) 


Fjc 1 1" — Treetment of a compoand frarttire of the femor IVhen an OTtbop«*«Uc table 
■Milahlc H li an exccOrat practice to iraert a Stcbuuann nail throngh the crat of 
the tibU The wouod b then excised and the whole operatkm, incindlng the 
sppUfmtion of the plaster cast completed. Note the flexion of the knee and the hJp 
( VftcT Tnieta.) 

The skeletal traction is changed to skin extension to the 
leg and to the leg bclon the knee at the end of six weeks 
and the Stemmann pm remoted (Fig IICa ) This change 
is necessars to present strain on the ligaments of the knee 
uhich will follow prolonged skeletal traction 8 Ib traction 
IS applied to the extension nbose the knee and 6-7 lb 
traction to the one fixed below the knee Assisted active 
knee flexion mosements are ollowed at the end of ten 
weeks \t the twelfth neck radiographs are taken for the 
estimation of union If union is firm a nalking caliper is 
fitted and the patient nllowe<l to walk. The caliper prosndes 
non weight Ixmnng mosements without nn\ weight lieing 
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borne b\ the injured femur It is removed dail\ for non 
weight bearing knee and hip exercises Pullev and resiatance 
exercises for the muscles acting upon these jomts may now 
be gradually introduced At the end of a further six weeks, 
the cahper is shortened so that the heel just touches the 
inside of the boot and so allows some measure of weight 
bearing The cahper is discarded completely after being 
worn for a period of three months 

Some surgeons prefer to treat fractures of the femoral 
shaft on a Braun frame rather than on a Thomas sphnt. 
This method has the disadvantage that the upper fragment 
IS uncontrolled and movement of the fragments occurs every 
time the patient is moved for nursing purposes 

FRACTURES OF THE PATELLA 

(а) Tranaverte fraoturei of the patoUa are due to indirect 
or muscular violence The two fragments separate, due to 
the pull of the quadneeps muscle, but can only occur when 
there IS extensive teanng of the quadneepw expansion on 
either side of the bone The injury may be treated bv 
operative fixation of the fragments and iramobiJisabon m a 
plaster cast for six ireeks or b\ excision of the patella and 
suture of the quadneeps tendon In both methods, by far 
the most important part of the operation consists m the firm 
suture of the quadriceps expansion on each side of the patella 
ivith No 3 chromic catgut Some surgeons use stnps of 
fascia lata to aid suture of the quadneeps 

The operation of excision is more popular to*day as it 
ob\iates the necessity for accurate alignment of the articular 
surfaces of the fragments and the necessity for prolonged 
immobilisation Wth excision three weeks immobilisation 
m plaster or by means of a pressure bandage, is sufficient, 
after which knee mobilisation exercises and re-cducation of 
walking are commenced Quodneeps drill and static con 
tractions of the glutei are practised dailv after operation to 
maintain the tone of these muscles, while weight and pulley 
exercises ore begun at the fifth week 

(б) Stellate fracture* arc due to direct violence, resulting 
m comminution of the fragments There is no separation of 
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the fm^nicnts l>crn»si tiu jtiinl (iipHiiU is intncl TrtnliiunL 
mn\ consist of imniobilisntion iii n wnlkin;; plasttr oxlcridinp 
from the toCT to tlic prom for m\ uccks As the jmlcllnr 
articulnr surfnee is scNorcIx dnnmpwl hs the pniss coninunu- 
tion ostconrtlintis is n frequent sequel flic ninjontj of 
surgeons n^ oid this 1)\ pcrfommig nii oxpision of the |mtclln in 
preference to simple imninbilisntion in piaster Vflcr trent- 
ment resembles that (lescrtl) 0 (l for the tmns^t^^c fmcturcs 

hRACTURhJs Oh Tllh TIRIA 
Fractures of the tibin occur most eommonh in the lower 
one-third of the bone, nnd nm\ I>c spiml oblique ortmns\ersc 
m tj-pc Tmn»\crsc fmcturcs arc due to direct Molencc nnd 
arc often compound The fibula ninj be fmcture<l at the 
same time, nnd this is found to be nt Approximately the snmc 
le\el as that of the tibia The subcutaneous position of the 
tibia aids reduction ns one con Ansunhsc ond feel that the 
ahgnmcnt is occumte Manual manipulation is often nil 
that is required to reduce the fracture which i^ then stable if 
a ^ralkmg plaster-cast is applied from the toes to the mid 
thigh, >nth the ankle in neutral position between dorsi flexion 
and plantar flesaon, and the knee flexed 10 The knee is 
flexed to present rotation of the upper fragment AVhen 
the fracture is m the upper third of the tibin, the plaster 
should extend to the groin Static contractions of the 
antenor and postenor tibial muscles nnd gastrocnemius arc 
commenced immediatelj and graded leg exercises and puUc\ 
and resistance exercises ore nddctl within the next fen (ln\s 
Re-education b\ walking should be commcnce<I ns soon as 
possible to restore the normnl heel and toe gnit Tlic enst is 
rcmo\cd nt the end of eight weeks nml \ m\ cxnmmntion 
and manipulation made to dctemimc the presence of union 
If union IS flmi the patient is alloncil to walk on the injurctl 
limb nnd full font nnd leg exercises continued An Unna s 
|>astt or clostoplast bnndngc is opplie<l from the toes to the 
knee to pre\cnt oedema of the fliot nnd ankle which often 
follows the rcmo\nl of the plaster cast 

Olihque nnd spiral fractures of the tibin nrc \Ln often 
nssoemted with a fracture of the flbuln nt the opposite end 
of the limb Thc\ nre unstable fractures nnd nrt usunU\ 
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oompbcntcd b} displacement Reduction for lower one 
third fractures la obtained bv skeletal traction on a B6hler 
screw traction frame using a Stemmann pin or Kirschner 
wire inserted through the os calcis followed by the application 
of a plaster-cast, o>cr a metnl stnp from the toes to the 
mid thigh with the knee flexed 20®-fl0 (Fig 118 ) The 
Stemmann pm is incorporated 
m the plaster The plaster 
18 split over the metal strip 
with a plaster knife as some 
swelbng usually follmrs the 
strong traction (Fig 119 ) 
The leg is then placed on a 
Braun frame and a 7 lb 
weight tied to the traction 
fltuTup (P^ 120 ) General 
body exercises and static 
contractions of the muscles 
of the mjured leg ankle, 
and thigh are commenced im 
mediotelv After 4-6 weeks 
when the danger of im 
mediate rcdispjaocment is 
passed the Stemmann pin is 
remos ed sterile gnuic placed 
over the pin holes, and the 
plaster-cast changed a walk 
mg plaster then being apphed 
as for a transyerse fracture 
Height bearing and resisted 
exercises arc practised as for 
transverse fractures The cast is rcmoied at the end of the 
tenth week, foot njid ankle mobilisation exercises commenced 
and weight bearing allowed 

Oblique and spiral fractures of the upper one-third of the 
tibiQ arc reduced b\ traction on the extended leg on an 
orthopaedic table Immobilisation and after treatment is 
the same os for fractures of the lower one-third of the leg 
It 15 essential in the treatment of all tibial fractures that 
the planes of the upper and lower articular surfaces should 



rio lift — BoTr« trartloa appantua for 
miurtlon of fnirtuTW of the middle and 
lomer Uurds of the tfbim Trartlon Is 
rierted »hh the knee flexed 



no 
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be i«irnllcl or \)c^ \nlgiis or \nnis mn\ rc5ult As tins will 
be followc<l iiunnnbK b\ ostco nrthnlls of the nnklc nnd 
subnstmjrnloul joints 
thcficcumtcnlignniciit 
of tibinl fmcturcs is 
of eonsidcmblc ini 
portance 

Tlicrc IS nt pre- 
sent Q tendcncN to 
rc\ ert to opemtn c 
fixation of tibml frac- 
tures b\ means of 
\ntalUum plates and 
scresNs but results do 
not seem to be an 
lmpro^eracat o\er those produced by closed reduction 

Fracture* of the ihaft of the Bbula alone need a wnUniig 



l-io 11® — SpUttln/j n leg plixrtCT The lurtal 
itrin I* mllhdmwn the cart ha* been •plit 


cast for SIX weeks Accurate reduction is unnecessarj a* 
the fibula 19 not necessary 



1*10 l:S) IractuiTd ttbfai pLiml oa • 
Ilnun frame aflrr irdurtictn " lb I* 


for weight bearing 


FRACTURE DISLOCA 
TIONS OF THE ANKLE 
JOINT 

(Porrs FRACTURE) 

Fracture-dislocations of 
the ankle joint are loosely 
spoken of as Pott s fractures 
t)tnctl\ speakiug a Pott s 
fracture is a fracture of the 
medial malleolus of the 
libiD inth a fracture of the 
fibula 3 m abo\e the ankle 
joint and dislocation of the 


nukle-jomt This is onl\ 


one of the man\ t\ j>es of 
fmcture-dislocatioiis which occur at the ankle joint 
Tlicsc injuries arc sntisfnctonh classified into adduction 
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abduction and external rotabon and verbcal compression 
fractures 

Adduction fracturei are due to forcible m\ersion of the 
foot, such ns falling off a kerb Three degrees of seventy 
are possible as indicated in the diagram (Fig 121 ) If 
the \iolencc is moderate m seventy (first degree) it results 
in an undisplaced fracture of the medial malleolus with or 
without tearing of the fibulae collateral bgament. More 
pevere trauma carries the astragalus and the foot medially 
and avulscs the lateral maUeoIos ui addibon, the whole 



lit Uffrii. tad ^ DFfm. 

Flo. 121 — Thrr« <k g rfc< of ■ddoeikn nocture aad rn>ctiiTe-dl*loc*tV>n 
of the SDWle-}atnt (Pott Dopuytren type). 


foot being displaced medinllj Where the violence is 
stiU more severe the posterior edge of the bbia is frac- 
tured and displaced backtvnrds ond medially with the 
foob 

Abduction and external rotation fraoturea are due to an 
obduebon and external rotation strain at the ankle. Again 
three degrees of seventy arc recognisable (Fig 122 ) The 
moderate degrees of violence cause a fracture of the loirer 
third of the fibula ^nthout displacement, 3Iore severe 
injunes result in displacement of the lower fragment laterally 
nnd avulsion of the medial malleolus or tearing of the medial 
collateral hgaraent of the ankle joint. The sc^ crest injury 
is where the posterior edge of the bbla (the postenor 
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malleolus ’ ) is separated and the foot and niallcoli dis 
placed bnclrwnrds and latcmllj 

Trfnlinenl — ^Flrst degree addvictiou and aWvictiou frac 
turc* need immobilisation In a walking plaster for four weeks 
followed b) acti\ c weight bearing exercises a* for fractures 
of the tibia The other injuries need manipulatu c reduction 
Accurate^ anatomical reduction is essential in ankle-joint 
fractures^ otherwise instability and ostco-artbntis of the 
ankle- and knee-joints will be the result because of abduction 
and adduction strains Manipulnti\ e reduction is corned 



Dtlim M OTn« 

Pio 122 —Three dejree* of »bducHoo •nd eitrmal rotation fracture oiul 
fraotvire-diilocBtloo of the ankle-JolnL 


out tmder general anaesthesia, sodium pentothal or gas and 
OX) gen being \er> sati3factor\ for this The patient is 
placed on the theatre table \vith the legs hanging over one 
end go that the knees are flexed Knee flexion relaxes the 
gastrocncmiu* muscle which maintains an) posterior dis 
location The foot is pulled forwards and mediall\ or 
laterall) depending on the displacement, bo that reduction is 
obtained The ankle is then held midwa) between full dorsi 
flexion and plantar flexion and a plaster-cast applied to the 
leg from the toes to the knee, cnrcfull) moulding the arches 
of the foot and the malleoli Firm pressure onct the malleoh 
IS maintained until the plaster is set so os to present dis 
placement Eicnion or inversion of the foot should not lie 
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used for this purpose as mid tarsal atiffness ma\ result 
The patient is allowed up next day and allowed to walk on 
the sound limb with crutches and the sole and heel of the shoe 
raised and non weight bearing static, 
and resistance exercises commenced 
After 2-8 weeks the cast may need 
changing as all swelling will have 
now disappeared A waDong shoe is 
then fixed to the plaster and the 
patient encouraged to walk on the 
mjured hmb The plaster is removed 
at the tenth week, and if imion u 
firm a compression bandage of the 
elastoplast type is apphed and full 
weight bearing allowed Foot mobili 
sation exercises complete the treatment for the majority of 
patients but with heavy subjects it is advisable to protect 
the union from any recurrence of the strain bv crooking 
the heel (Fig 128) for six weeks 

Vertical compression fraeturet (Fig 124) are treated by 



Fio 128 — “ Crooked 
heel for eddnetion fr»c 
ture 



1- lo IW — ^ ertioal comprewfoo frarturr-dl*Iot»tfco of »nJde-Jotot with 
*^1**^*’ rTwrgin*! fiwcturc and fomutl diaplAccmeixt of Mtrafmlm. 


manipulation or screw traction with the foot plantar flexed 
or by fixation with a screw A plaster is then applied with the 
foot in this position After six weeks, when callus is sufll 
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cientl> fimi to nmintnm the reduction the plfwtcr is chnnpcd 
or ft TVftlking plnstcr npphcKl wth the foot dorsi flexed 

Mal-umted fraoturei of the ankle cause tmumatic flat foot 
nnd ostco-ftfthntis of the ankle, bccnubc of the increased 
stmlii put on the joint In enrU eases, Ircfttmcnt consists 
of ostcotom> of the tibm and dbuln and correction of the 
alignment, but if osteo-nrthntis is present, it u better to 
arthrodese the ankle joint 


FRACTURES OF THE OS CALCIS 

The os calcxs forms the posterior pillar of the longitudinal 
arch of the foot, nnd nnj fracture which is associntcd with 



tlo 113 — Normal foot khomln^j normal arth arni 
BBllmt an^ 



l-*iQ 113* — fractured ot calrta vltli dhpiac-emnU pro- 
ducing dat foot aod reduction of the aallent angle 


disjilacenicnt of the fragments 'nil affect the nrch nnd the 
function of the foot Simple fractures with no displacement 
ncctl immobihsation in a walking plaster for six nceks 

WTicn displacement occurs, the posterior process of the 
os calcis IS usualU displnced upwards thus causing flat foot 
associated with stretching of the ligaments and muscles of 
the sole of the foot (Fig 125 ) The tcndo-AchillM is 
shortcnctl thus reducing Us power This displacement must 
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be corrected if the btiibiht> nnd the nominl functions of the 
foot are to be restored This correction mn^ be obtained b^ 
skeletal traction on n Bflhlor screw traction frame with a 
Stcmniann pm through 
the os calcis pulling ftrat 
in the axis of the foot nnd 
then again m the normal 
axis of the tiibcrositj of 
the os calcis after a second 
Stcinmann pin has been 
inserted behind the lower 
one third of the tibia to 
provide a fixed point 
for traction {Figs 120 
and 127 ) An\ broad 
cning of the bone is 
corrected with the BflhJcr 
redresseur (Fig 128 ) A 
plaster is oppli^ from the 
toes to the knee incorpor 
atmg the os colCis pm onlj nnd continuous traction then 
applied to this on a Braun fmme Static contractions of the. 
glutei quadriceps and muscles acting on the ankle nnd foot, 
and toe exercises are commenced the dav after reduction The 
traction is maintamed for eight Aveeks nnd the pm then 
rcraosed the plaster changed and n walking plaster applied 
Vftcr tweb c weeks this plaster is remo\ wl nnd foot 



Fio 12fl — LjiteruJ rom)>re«iofi applied to 
the os ealcK «lth BShW • mIreNWr 






I- IQ 1» — (•) lManr*mm«tkr rrprr^Utkm of tripk^ ■rthralcds of 
fndrt botw rxrl«rd and }olnt^ fusM. 


mobilisation nnd weight bearing exercises commenced Dis 
nbiht\ IS often prolonged, but some impro\emcnt ma\ occur 
at least SIX months after the injurA 
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For fractures which cause gross mjurj to the subastragaloid 
nnd mid tarsal joints and where some ostco-arthntis of these 
joints 18 inevitable, one mny perform an arthrodesis of the 
mid tarsal nnd subastragaloid joints (triple arthrodesis) 
(Fig 129) within 4-5 days of the injury The same operation 
IS used for disabihtj after conser\ati\ e treatment A plaster 
cost IS applied after operation extending from the toes to 

the mid thigh nnd re- 
tained for a minimum 
period of three months 
After the remoml of 
the plaster ankle and 
foot exercises are 
pmctilcd 

FRACTURES OF 
THE METATAR 
SALS 

The metatarsals ore 
frequently fractured as 

a result of hea\’j ob- 
jects falling on to the 
dorsum of the foot. If 
nodisplaccmentls pre- 
sent, a walking plaster 
IS npphed from the 
toes to the knee enre- 
fullj moulding the 
longitudinal and trails 

\er8e arches The plaster is rcmo\ed at the end of sit 
weeks and foot exercises commenced Ilcas’^ patients arc 
pro\nded ^nth arch supports until the postural muscles hose 
fully regained their tone 

If displacement is present reduction is obtained b\ 
screw traction apphed b) pulp traction on the toes. A 
fixed point for traction is made b\ inserting a Klrschncr 
>nre through the os calcls Traction is then applied bj 
means of a B6hler arm screw traction frame (Fig 130 ) 
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A plostcr-cast is then oppbed from the toes to the knee, ^nth 
the foot m neutral position ns regards eversion or m\ersion 
and dorsi flexion or plantar flexion A metal loop is in 
corporated in the plaster and the traction pins are tied to 
this to mamtam continuous traction The patient is allowed 
to walk on the plaster The wires and plaster arc removed 
after 7-8 weeks and the after treatment earned out as for 
non-displaced fractures 


DISLOCATIONS 

Dislocations arc rare os compared with fractures the 
latter being at least ten tunc* more frequent- The\ are 
predisposed to bv pathological conditions affecting the pint 
such aa detachment of the joint capsule, or Charcot’s disease 
Some joints arc more prone to dislocation than others because 
of their anatomical structure This is well exemplified b\ 
the shoulder joint, which is a ven unstable joint guarded 
h\ powerful muscles The hip joint bowcier, has its bon\ 
articular surfaces so fitted together to produce stabflitv, and 
powerful muscles and strong ligaments protect it from injurj 
The exciting cause of a dislocation is often trauma, but 
pathological dislocation maj occur from diseases destrojnng 
articular surfaces and ligaments This roa\ occur in tuber 
culosu or acute mfoction of a joint- The dislocation mn> be 
congenital m ongin due to defects m the development of 
the joint, the commonest examples being congenital disloca 
tions of the hip and shoulder 

In the commoner traumatic Ufic the joint capsule and 
periarticular ligaments arc tom and a haemorrhagic effusion 
into the joint results Compound dislocations are not 
common, but arc senous injuries when present "N essels, 
ncr\es and muscles mas be damaged as snth fractures and 
complications such ns pulmonary embolism delinum tremens, 
Inqiiostatic pneumonia \ olkmann s contracture andm\ositi 3 
ossificans mn\ supers cne The patient presents a deformed 
limb winch is painful and is associated snth swelling of the 
affected joint Loss of function is porticularls marked 
because of interlocking of the bons fragments and muscle 
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For fnictiires^\hich cause gross mjurj to the subastragaloid 
nnd raid tarsal joints, and where some osteo-arthnbs of these 
joints IS inevitable one may perform an arthrodesis of the 
mid tarsal and subastragaloid joints (tnple arthrodesis) 
(Fig 129) within 4-6 days of the injury The same operation 
IS used for disabilitj after conservative treatment A plaster 
cast IS applied after operation extending from the toes to 

the mid thigh and re- 
tained fora mimmum 
period of three months. 
After the removal of 
the plaster ankle and 
foot exercises are 
practiced 

FRACTUnES OF 
THE METATAR 
SALS 

Th e m e ta torsols a re 
frequent! V fractured as 

a result of heavy ob- 
jects falling on to the 
dorsum of the foot If 
nodiiploccmentis pre- 
sent, a walking plaster 
IS applied from the 
toes to the knee, care- 
full} moulding the 
longitudinal and trans 
\erfcc arches The plaster is remo\ed at the end of six 
weeks, and foot exercises commenced IIca\j patients arc 
provided with arch supports until the postural muscles ba\e 
fullj regained their tone 

If displacement is present, reduction is obtained b\ 
screw traction apphed bj pulp traction on the toes A 
fixed point for traction is made b> inserting a Kirschncr 
inre through the os calcis Traction is then applied b> 
means of n BChler arm scrca traction frame (hlg 130 ) 



t lo 130 — Bohler arm frame helnj uaed for «1H- 
plaeed fractom of tbe metaUruia and com- 
niinuted frarturea of the scaphoid. 
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b> circumflex ner\c pamKais cflusmg deltoid parol) «is, or 
b\ fracture of the greater tubcixrtiU or niptiirc of the 
supraspinntiis tendon 

Hsduetion is obtained b\ the Kochcr method of exteninllj 
rotating and adducting the hnmems and then rapidh 
mternallN rotating the humerus This method fails if the 
subscaputans muscle is torn* as the mtegnt\ of this muscle 
IS essential for the mampulntion Other methods consist of 
manual traction mth the arm intcmaUs rotated and abducted 
and manual traction with counter pressure applied in the 
axilla (Hippocratic method) 

The arm is bandaged to the 
side for one week and active 
shoulder exercises then com 
menced If the greater tuber 
osit) IS fractured and separated 
the arm is immobHised for three 
weeks on an abduction frame 
Recurrent dislocation of the 
ihoolder-joint raa) follow a dis 
location of the shoulder follow 
ing a blow from behind the 
joint It has been found that 
the cause of the repeated dis- 
locations, often following tn\ial 
\nolcncc is an as-ulsion of the 
capsule and anterior port of the 
cartilaginous nng of the glenoid 
cn\it\ Operatise treatment is neccssnr> for cure This 
ma\ consist of repairing the defect of the glenoid casntv 
(Bnnkhart s operation) which is a difficult operation, or 
fashioning a new ligament with which to fix the humems 
to the fccapula The long head of biceps ma\ be used (\icola s 
operation) (Fig 132) or a ligament raa\ be made from a 
free transplant of the pcroncus bresns tendon (Henderson s 
optratjon) ’Mans other operations base been desnsed for 
this condition but none gi\e such good results as the abo\c 
mentioned three After the operation the arm is strapped 
to Uic side with the elbow flexed and forearm supinated 
and maintained m this position for three weeks Tingcr 



hio 132. — Nk-oU oiientlon for 
rteuirrul dklontltm of the 
•hoolder The bleeps teiMkia b 
brought thrtmjjh ■ tumwl drilled 
In the bend of the humerui. 
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spasrcL Treatment consists of immediate mampulabve 
reduction skeletal traction and open reduction bemg rarely 
required 


SOME COMMON DISLOCATIONS 

(1) THE SHOULDER JOINT 

When the arm Is abducted no further movement than 
00" 19 possible unless the arm is externally rotated If forcible 



Fia. 131 -^DklooBtkm of ttw left •boolder Note 
the dattentog of the ibouldeT 


abduction without lateral rotation occurs the greater tuber 
osity of the humerus is forced up against the acromion process. 
This levers the head of the humerus downwards out of the 
glenoid ca^'itv and a sub glenoid dislocation results. Such 
a dislocation occurs ns a result of a fall on the abducted arm 
The imtiol displacement is sub-glcnoid, but if the ^‘iolcncc 
IS scscre, the head of the humerus may be forced to he below 
the coracoid process (sub-coracoid di^ocation) or below the 
spine of the scapula (sub spinous dislocation) These positions 
Insoh'C extensive laceration of the muscles around the joint. 
The shoulder is flattened and the acromion process verj 
prominent. (Fig 181 ) The dislocation may bo compheated 
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(lislocntion and in adduction flexion, and internal rotation 
mth posterior dislocation The latter maj be complicated 
b} injiirj to the sciatic ncr\c 

Reduction is obtained b\ manipulation The liml« must 
then be immobibtcd b\ continuous skin traction for six 
^^ecks to allow repair of the bgamtnU and capsule They 
cam most of the blood supplj to the head of the femur 
and if thc\ are not allowed to heal bj permitting enri\ 
moiemcnts of the hip a\osculnr necrosis of the head mil 
be liable to follow with the accompanimentr of markctl 
stiffness of the hip joint After six weeks weight bearing 
exercises arc allowed 


SPRAINS 

Sprains mav occur at 
nn\ joint, but occur most 
commonh at the ankle 
and wTist X ra\ ex 
aminntion maj rc\ eal 
small fragrnents of bone 
detached nhere the hga 
ment IS inserted There 
is considerable pain and bwclling and moicmcnt is often 
rcstnoted because of this 

A sprain of the >vnst is treated bj strapping ^nth elasto 
plnst and commencing acti\e moiements immcdiateU 

A sprain of the ankle is treated b\ firm strapping and 
allowing earl) non weight bearing exercises (Fig 133 ) 
Injections of no^ocamc into the tom ligament ease the pam 
and allow actisc mosements to be freel) practised This is 
often followed bs rapid resolution of the swelling Tlie limb 
should lie supported upon pillows between the periods of 
exercises If Qcti\c exercise* arc not commenced earh and 
oedema not controlled adhesions will form around the tom 
ligament and joint These cause a feeling of weakness in the 
joint associated with pom on the outer side of the ankle 
Trmtmcnt of the adhesions consists of a manijmlation under 
onncsthcsia to break them down and then the commence 



Fio Isa. — Stnpphig applied for a rpnUa 
of the anl^ 
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and wnst rao^emcnts are practised daU> throughout this 
period ^^^^en the fixation is remosed, acti\e elbow and 
shoulder exercises are commenced^ but full abduction is not 
allowed until slx weeks after operation when full remedial 
exercises are practised 


(2) THE ELB01\ 

Dislocation of the clboa is usually posterior the lower 
end of the humerus being displaced fonrards Manipulati\e 
reduction is followed b> immobilLsation m a sling for two 
weeks Jmger and wnst movements arc commenced ini 
medmteh and active elbow movements commenced fourteen 
davs later A olkmann s ischaemic contracture and mjositis 
ossificans arc very prone to follow a dislocation of the elbow 
unless immediate reduction is undertaken and care is taken 
in the after treatment to avoid passive movements 


(J) THE CARPAL SEJIILUNAR (LUNATE) 

Dislocation of the carpal semilunar (lunate) nuiy follow a 
fall on the dorsi flexed wnst The bone is dislocated forwards 
and presses upon the flexor tendons of the fingers and the 
median nerve as they he in the carpal tunnel This causes 
flexion of the fingers and numbness and tinghng in the thumb 
and lateral three Angers. Redaction is obtamed bj strong 
traction with the Wnst graduaUj being moved from extension 
to flexion Failure necessitates open reduction but late 
cases arc often better treated bv excision of the bone 


(4) TIIF HIP JOINT 

Considerable v lolcnec is neccssarv to produce a dislocation 
of the hip but when it occurs, it follows vnolent abduction or 
adduction of the hip The dislocation of the heed of the 
femur niav be ontenor or postenor The leg u held in 
abduction flexion and external rotation with the former 



nt\CTtit»s v\i) i>iHi or vTioss HI 

ilislocntion nnd in ndduction llcxion nnd int<mnl rotntion 
%Mth |x>stcnor dislocntion T!ic Iftttcr itm> Ik* ctimplimtcfl 
1)\ injnn to the scintic none 

Reduction is oblmnctl h\ nmiiipitlnliDn Ttic hmlis must 
then \yc inimohilisetl h\ coiitiniious skin tmction for six 
weeks to fillow rcjwnr of the hpumcnls nnd cni>stile Tlic\ 
cnrrv most of the hloo<\ >>up|>\\ to the hend of the fcnnir 
nn<l if thcN nre not nllowctl t<» heal liv permitting mrl\ 
moxonicnts of the hip a\nseii!iir necrosis of the ht'nd ^M!I 
be Imblc to follow with the nccompnnimcnt' of ninrkc-<I 
stiffness of the hip punt After riv weeks wciRht lieanuf; 
exercises nre nllowctl 


SPRAINS 

bpmms mas occur at 
ans joint but occur most 
comnionh at the ankle 
ond imst \ m\ ex 
aminntion ma\ res cal 
small fragments of bone 
detached where the liga 
raent is inserted There 
IS considerable pam and swelling and moscnient is often 
restneted because of this 

A sprain of the imst is treated b\ strapping with elasto- 
plast and commencing ncti\c mosements immediateU 

A sprain of the ankle is treated b\ firm strapping and 
allowing earh non weight bcanng exercises (Pig 183 ) 
Injections of nosocninc into the tom ligament ease the pam 
and allow actisc movements to be freclj practised This is 
often followed b\ rapid resolution of the swelling The hmh 
should be supported upon pillows between the penods of 
exercises If actisc exercises arc not commenced earls and 
oedema not controlled adhesions will form around the tom 
ligament and joint These cause a feeling of weakness m the 
joint associated with pam on the outer side of the ankle 
Treatment of the adhesions consists of a manipulation under 
anaesthesia to break them down and then the commcnce- 



Fio. 133. — Stnppiof applird for a vpnla 
of the mnhie 
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and ^vnst movements are praebsed daily throughout this 
period When the Axabon is removed^ acbvc elboiv and 
shoulder exercises are commenced but full abduebon is not 
allowed unbl six weeks after operation when full remedial 
exercises are pmctised 


(2) THE ELUOW 

Dislocation of the elbou is usuoUj posterior the lower 
end of the humerus being displaced forwards MsDipulatne 
rethicbon is followed by immobQisation m a sling for two 
weeks h'inger and wnst moiements arc commenced ini 
mcdiatelj and netne elbow mo\ omenta commenced fourteen 
days later ^ olkmann s ischaemic contracture and myositis 
ossificans arc scry prone to follow a dislocation of the elbow 
unless immediate reduction is undertaken end care is taken 
in the after trontment to asoid passive movements 


(8) IJlh CARPAL SEAiaUNAR (LUNATE; 

Dislocation of the caqial scnnlimnr (lunate) may follow* a 
fall on the dorsi flexed vmst The bone is dislocated forwards 
and previes upon the flexor tendons of the fingers and the 
median nen e as they he m the carpal tunnel This causes 
flexion of the Angers and numbness and bngling in the thumb 
and lateral three fingers Raduotion is obtamed by strong 
tracbon snth the smst graduaJly being moved from extension 
to flexion J*ajJurc necessitates open reduction but late 
cases arc often better treated by excision of the bone 


(i) TIIF HIP JOINT 

(onsidcrable v’loltiice is necessary to produce a dislocation 
of the hip but when it occurs, it follows violent abduction or 
adduction of the hip The dislocation of the head of the 
femur ninv be antenor or posterior The leg Is held in 
abduction flexion and external rotation vntli the former 



aiAPTER yi 
DISEASES OF BONE 
ACUTE INFECTIVE OSTEOMYELITIS 

A CUTE ostcomjcliUs is usually n disease of childhood 
4\ and occurs most commonlj between the ages of 
X ^fl\e and fifteen the condition being due, in 80-00 per 
cent of eases, to infection by the staphylococcus aureus 
A minority of eases arc due to infection- by streptococci or 
pneumococci or on \ery rare occasions it is due to Imcillus 
t\T)hosus The child Is often a devitalised subject because of 
chronic under nourishment and because of living in a poor 
environment 

tVhen qucstlomng a patient suffering from acute osteo* 
myclibs one can often dicit a history of a previous skin 
infection such as a boll or septic abrasion It is thought 
that these produce a low grade bactememm Prcinous recent 
injury to (die affected bone is often noted and this trauma 
Olds doclopmcnt of the bone infection by production of n 
hacmatoma This provides suitable soil for multiplication 
of the organisms 

The disease is found to occur most commonly at the lower 
end of the femur the lower end of the tibia, upper end 
of the humerus, and the lowct end of the radius One 
naturallv enquires why this is so These particular sites 
ore rnpidlj growing areas, and it is found that the disease 
localises on the diaphyseal side of the cpiphvscol line where 
the bone is \ cry vascular and stagnation of blood is present. 
This region known as the ractaphysis, is sxry liable to injury 
and strum which ruptures the blood vessels ond produces a 
blood clot (Fig las) Such a 1 . asculor area Is consequently 
on ideal site for the dci’clopmcnt of a local acute inflammation 

In acute osteomj chtis, the processes of acute inflanruna 
tion ore modified bj the rigid, unyielding bone and the 
arrangements of the blood supplj The outer lasers of a 
long bone derive their blood supply from tlic periosteum 
and the inner lajers from vessels m the medulla of the bone 
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mcnt of active exercises The shoe heel is ‘ crooked to 
protect the ligament from any inversion strain, which would 
cause recurrence of oedema and the adhesions A condition 
of recurrent subluxation of the ankle may follow severe 



injuries to the lateral ligaments of the joint 
It IS treated bv reconstruction of a new liga 
mcnt from the peripheral part of theperoneus 
brevis tendon 


EPIPHYSEAL SEPAHATIONS 


Fio lai.— Sejjar* 

tionofcnepiphriU, An epiphjsis may separate from the 
Note that t^ free- f,, q resiJt of trauma, or as a 

ture Une deriatei * , , , , , ^ xt. 

from the epiph>-*»j ^sult of pathological changes at the 
Une *0 that a frag- cpiphjsis such as Occurs m syphilitic 
roent of dlaphjaU epiph>SltlS 

Troumalic cpiphvscal seporahons re- 
somble fractures m their aetiolog) sigiUi 
symptoms end treatment The Lne of separation usually 
donates at one point so that a piece of bone is detached 
with the epiphysis (Fig 1»4 ) The importance of on 
epiphyseal separation 19 the danger of mtorference vrlth growth 
at that epiphysis even after displacement is reduced 



DIKL \HI H OI n«M 

of the 1)0110 These form n new l)ons ^h^ll for the bone nnd 
this IS Known ns the nnohicnmi 

If the nictnplnsis is inside the cnpsulc of the ndjneent 
joint nn nentc jnmilCTit arthritis iim\ result fnmi the sprend 
of tlic nifcotion to the extenor of the l>ono 
Symptoms and Bigni 

(n) Piprxxa is present nnd \nnes liclwctii 
{b) IncrroArd pulsr rnlr 

(c) S^rllntfi — To commence with there is no swcllniR 

present ns tlic infection is conlnnic<l in iiii\ IcldiiiR 
ixinc but ocdcnin soon ninkcs its npjicnninct 
over the site of the infection nnd n fliictimting 
swcllnip IS found when nliscess fomintioii hns 
occurrc<l 

(d) Tojnemia is often n jironnncnl fenture esjiccinlh 

when the onset has liccn mjud nnd considcmblc 
tension exists in the bone Pnllor dchvdrotvon 
voniitinp a dirtv dn lonpic nnd dchnum nrt nil 
evidence of its presence 

(r) lAWt of fundion — There is n psuedo pnmlvsis of the 
limb because of pmn nnd nmselc spasm Mov cnicnt 
of the adjacent joint is painful end restneted but 
thih IS not BO marked as in ncutc nrthntis 
(/) TmdrrneMM is vcr\ dcfinilcU locohscd to the metn 
phvsih and pressure there causes extreme pnm 

CompHcaiioat 

1 Septicaemia — This is hcmldcd bv further nwi of 
temperature and pulse rate ngora nnd general 
dctenomtion of the patient A blood-culture ih 
taken which ma> confirm the diagnosu Occasion 
nllv wjpticaeniia is the forerunner of an osteo 
mvclitis the latter being n type of fixation abscess 
Z Pyaemia — Pyneraic nl>scesse« may develop in the 
luugh bones and joints following the detachment of 
fragments of infected thrombi from the vessels m 
the infected bone fhe joint aflcctions arc often 
surprisingly painless and pathological dislocation 
may be the first sign lienee the nurse should note 
any abnormal position of the limbs or mobility of 
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The mtencning compact bone is nourished by \esscls which 
ran in longitudinal bony channels Jviiowii os iraversfan canals 
The inflammatorj process consists of vascular engorgement 
together with transudation of fluid and migration of cells 
from the blood into the 
tissues t e into the in 
extensible bon\ canal'; 
Thus the blood supply is 
reduced bv compression 
of the vessels by the 
exudate Further there 
13 stasis m the vessels, 
and this together with 
the toxins produced by 
the infecting organisms, 
causes thrombosis Nec- 
rosis of bone IS the result. 
If the periosteum is rap 
idly stripped off the 
bone hi a subpcnostcaJ 
exudate thcblo^suppl) 
to tbeoutcrlavcrsofbonc 
18 dc5tro\cd causingnec 
rosis Thus the net result 
of the action of the hoc 
tenaJ toxins and the cir 
culatorj disturbances is 
tissue death and the 
dead tissues together 
with leucocytes and or 



Fio IM — Acute oeteoairelJU*. 

7lM Uood •rpfir oT • boM k $kon to nd. U» 


tmu k a/ *nwj ud tlm Busy pdoMml rr i mh . gOniSOIS form pUS Thc 

A mfl .b«». for®* (fwo) ba«th tb. . hunit« thmilfrh the 

1 1, •od 1 li*lk»U powfti. OUTStS UlTDllgU till- 

*in»d, X iben • bKcv vkkb bonc cortcx ond forms 

u- x«««i wo-1 ^ sub-pcnostcal abscess 

This may pomt and burst through the skin or spread 
up the shaft of thc bone beneath thc periosteum to re- 
enter the medulla and infect the marrow of thc bone Tlic 
necrosed bonc separates later to form a sequestrum ^Micn 
the periosteum is raised off thc bonc by the inflammatory 
exudate osteoblasts are earned with it from thc outer lasers 



nifir^srs or noM 


n* 


mcnt nicnlionctl nl)o\c, opcrntixe mcnsjirrs nrc nocc^snn 
\n incisJon is nmdc over the nictnphvsis nml (lie pen 
ostciini (lividctl If )ius IS cneountcrctl innnv sur^jeons do 
no more tlinn prick llic wound li^htlv with vnsclnic pnuw 
nnd immobilise the limb in plnstcr 1 prefer to dnll the Ikuu 
to relieve the inlmMVsseons tension before piickinp the woinid 
nnd npplvinj; the plnstcr enst If no pus is cncounltretl the 
Iwiic is dnllwl nnd n vnschne pnnrc |Mick inscrtc<l nfter which 
the limb is immnbiliscil hh liofore Siilplmthmzolc powder 
IS plnccd m the wound in onicr timl the local net ton of the drug 
mnv lx? utihsct! 


Despite the objcctionnblc o<lour the plnstcr is not clinnpwl 

until it IS cnimhhnp or sonkc<l witli dis 

chnrpe Tlie odour enn l>c rediicetl bv ^ / 

npplving Inctosc solution to the wound, ( 

or bv enclosing the plaster m a special '.tiv A 
dcodonsing cloth Img The cloth is im .1 

pregimtctl with carbon which absorbs /AVvlr ■ 
the gasc* causing the o<lour and llscnicicncv »— QDaV vL/T^ 

IS not reduced if it liccomcs wet A bog will Xs^Jr/l 
usuallv last i-5 weeks lidbrc it becomes 1 X/-' j 
useless It should 1)C burnt after luic ns it \ » I 

IS highls infective 1 * 

Tlie plaster IS changed when it IS soaketl no ino— Vx 
with discharge and the wound cleaned with ^n»ctlng a ■etiur- 
h\drogcn pcTo-adc It Kill be found that 
it IS filled with clean healthy granulations 
^ nsehne gauze and plaster is rcapphe<l at suitable intcrv als 
until the wound is healed This method of vnschne goure nnd 
plaster treatment is known as the \Mnuett Orr method 
It has the advantage that it abolishes the necessity for 
repeated painful dressings, nnd provides rest nnd drainage of 
the affected bone 


Stnu*M may continue to discharge for a considerable 
time this being due to the presence of a sequestrum 
a foreign body such ns gauze or inadequate drainage 
Often small sequestra arc discharged through the wound A 
larger sequestrum is removed when it is completelv separated 
from the hvnng l>one (Fig 130 ) If no sequestra arc 
present, the sinus is laid widely open nnd the wound made 
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the joints Rigors and continued pyrexia are 
suggests e of the onset of this comphcation 

8 Acute ariJinUt of the jotni may occur when the meta 
phvsis is mtracapsulnr A serous effusion com 
pheates most cases of osteomyelitis but subsides 
when the bone condition is treated 

4 Sponianeout fracture of the bone due to rarefaction 

following the Increased vssculanty of the bone 
which results from the infection, 

5 Secondary haemorrhage from infection and necrosis of 

the wall of a large veascL 

fl In osteomyelitis of the skull infection may cause 
fhromhosit of an emiBsary vein The infection may 
then spread to the large cerebral venous sinuses 
meninges and brain with fatal results 

Treatment — If the case %s seen early the limb is rested by 
immobdisotion in a plaster-cast. General measures, such as 
the administration of liberal fluids and attention to the 
bowels are very important means of reducing the toxaemia. 
Sulphathioxolc is given to combat the infection 

The tablets should be crushed and given m ot of a 
mixture of sodium bicarbonate and sodium citrate containing 
gr xx of each fluid ounce Penicillin is now being iise<l 
with encouraging results 

The following table shows the suggested dosage 




C ruu>tJor 




0—1 j'ous. 1 4-10 years. 

10-15 ypan- 

Inlltal tlov 

fl tstn. (S gm*-) 

11 1 tab . 3 tabs 

(I'-i r”-) I (1 g^) 

3—1 tsb% 
(Ij-Sdim.) 

PoDowed b> 

3 tsh» (14 sms.) 

1 tab (4 cm ) { 11 Ubt. 

3 tabi 

(for 3 cUvi) 

4 hourly 

(f rn.) 

(J (Pn-) 

FoUowfd bv 

Tso-thlrdi sppr'ox. of abon doW 


(Tor 3 dsn) 





J Utrt. (1 fm.) 

4 tab (4 ^ ) 3 Ub*. (4 gm 1; 

I l»b (Ifftn.) 

(for 3 dsj^) 

0 hourly 

0 hourly I 0 hourly 

fl bouriy 1 


If a rub pertosieal abscess ts present or rchere the pyrexia 
and rapid pulse rate persist despite the conservative treat 



J) IH I \SI H C»l IU»S t I 

(2) Acquired typhlln — Sxpliilis nm\ nfTrrf Ikhk dtinn^ 


tlic Jvccondnn slnpr fomimjj n 
lomIisc<l jwiinfnl jK'noslifis TIio 
pnin n clmmctcnsticnllv uiirse 
nt niplit prolmbl\ <luc to iii- 
CTcnccd cnporpcmciil of tlic jicn 
ostcum due to ^\nrmtli In the 
tertinn itn^ ;pmimntn nm\ 
occur m the shaft of lonp Ikiiics 
titiin in ttic skull niid 
sternum These nin\ ulccmlc 
throupli the skin pt\inp the 
t}*picnl punched-out ulcer or 
the pnicess nia\ lx? diffuse ond 
produce snbro-tihm ’ ns in 
conpcnitnl s\ pluhs 

Trfctmeut is directed to the 
gcncml infection b\ ndmini 
stnition of Qntis)philitic drujr* 
such as ncosahnruin bismuth 
and potassium io<hdc 



^la imi 

(«) )ln«inR of tIbU due to rieWrU. 
(^) Domlns of tibia doe to typhlKc 
Note tint thti h due to dr^it^lhMi 
of iHMT booe awl not to bending of 
Ur bone as la rteVrH 





. V 


bio 140 — Ihitmt euf 
fmng from • 

dheasr Note the bo» 
faf of the femora. 


OSTEITIS DEFORMANS (PAGET S 
DISEASE) 

Paget s disease i 3 on nffection of the 
skeleton winch occurs m middle-aged 
subjects ond is progressive m chameter 
leading to consideroblc deformitv No 
cause for the disease is knotvn (Fig 
1 -W ) It IS nssoemted t?ith bending of 
the bones givung marked bow legs and 
kyphosis This causes apparent short 
enmg of stature Thickening of the 
skull 18 often apparent to the naked 
eye anil the patient becomes aware of 
this by reason of the fact that he needs 
increasing sires of hats Fiv e per cent 
of sufTcrer* from Paget s disease dev clop 
sarcoma of a bone The other more 
common complication is that of patho- 
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into a saucer 8haj>ed cavity (Figs 187 and 188 ) This u then 
lightly packed with vasebne gauze and the hmb immobiliaed 
m plaster The wound then heals by granulation tissue 

When the wound tt 
soundly healed and all ve* 
of infection has sub- 
sided physiotherapy may 
be commenced. This con 
sists of acbve exercises and 
heat to mcrease the range 
of joint movement and re 
cducabon in the use of the 
affected part 

BRODIES ABSCESS 
A Brodie s abscess is 
Fio 18-- 3vi«ri«d " Crtty (bikm “ localised chrome bone 
Isf opentlon for ehreok ovteomrvUtU. abscess due to pyogenic 
mfeebon It is treated 
by cuttmg a window through the bone which opens into the 
abscess cavity and then treating as for acute osteomyelitis 



SYPHIUTIO DISEASE OF BONE 
(1) CoDgemtal typhUis may cause 
a chrome penosbtis Dense new 
bone IS laid down under the pen 
osteum, causing thickening of the 
bone This process is seen in the 
skull as thick bosses of bone, known 
as Parrot s nodes and in the bbia 
where the antenor surface of the 
tibia is thickened causing the well 



Fio las — Section tbrouRti 
” nQoeri»ed " c*vily iho^lni 
arcs of K>ft cod bone 

rerao\T<L 


known sabre bbm The whole bone is not bowed as in 


Tickets (Fig 139) Syphihbc necrosis of the nasal bones and 
nasal septum causes depression of the nose gi\ung the 
typical saddle nose of congenital syphilis A similar 
necrosis of the skull bones causes thinning of the bone a 
condibon known as craniotnbes 



DiNi M or noM 1 H 

inimcdmlch, cnlrmm Rlnoonntr injcriifms cc I <1 n ) or 

pnmtlwroid iKtmionc, or cnlrmm Inctntc (pr no t d s ) I)\ 
nioulb lK*inR ndnunislcrrtl A dirt rirli in mlcuim, c ^ con 
InimnR consulcmblc <jimnliltcs t»f milk nnd cbccsc ncccswry 
to restore tbc lioncs to nomml Afler n Tew \\cck^ the dnnpcr 
of IctaiiN 1*5 jwisl nnd tbc ImmU l>ocoinc^ ndnptcd to the 
lowered blood enleimn ben the Imncs nrc fiill> recnlcificd 
deformities mn) lie etirreclwl 1»\ mniiljnilntloii or osteotonu 

OSTEOGENESIS IMPERFECTA (FRAGILITAS OSSIUM) 

Osteogenesis inijKrfcctn is n gcncmbsctl skclctnl nfTcetlon 
where the l>ones fracture cnsilj nnd rcpcnlcdl> ns n result 
of tlic most ln\nnl Molcncc It is n hcrcilitnrv disease nnd is 
due to a fnilurc of norninl diflcrcntmtlon of the Ixinc forming 
ccUs rctuUinp in smnll thin dccnlcincil Imncs Thus the 
growth IS stunted The tioncs nrc extreme)) fmgilc, but the 
fractures, which ore rclotisclj pmnlcss unite scr> rcadiU 
A curious nnomnU nssocmtctl with tins disensc is the presence 
of blue sclerotica* due to nn nbiiormnl tmnslnccncv of the 
sclerotic coat of the c>c 

Various degrees of sesents nrc found Tlic most sc\erc 
form IS seen where the infant is bom with multiple fractures 
and cerebral injur> due to the bmin being improper!) 
protected b) the dccnlcillcd skull The infant is usuall) 
stdlbom or sursnves onl) a few da)s From this form there 
arc var)nng grades to the type where the child nppears 
normal except for repeated spontaneous fractures There is 
no tpccdlc treatment for the gcncml condition 

RICKETS 

Rickets IS a general metabolic dmturbance, resulting in 
bony defects, especially common in mdustnal areas where 
malnutrition and lack of sunlight are prc\alcnt. It is due 
to a deficiency of Vitamin D often accentuated by a diet 
contaimng excess of cereals Our knowledge of the relation 
of Vitamin D and cereal diets to rickets is largely due to the 
researches of Gowland Hopkins McCallum and thcllcllanbys 
The bone lesion consists of irregular defective growth of 
the epiphyses resulting in their enlargement Tins enlarge- 
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logical fracture These fractures unite very qmcklj, but 
refracture is common No curative treatment i* known 

PARATHYROID OSTEODYSTROPHY 

Parathyroid osteodystrophy is a generalised affection of 
the skcletom due to the presence of a tumour or hypertroph) 
of the parathyroid glands Normally the parathyroid glandi 
control calcium and phosphorus metabolism An excessive 
secretion of the parathjnoid hormone causes an mcrease of 
the blood calcium and decrease of the blood phosphorus, 
together with decalcificabon of the skeleton This occurs in 
the presence of a parathyroid tumour Increased calcram 
excretion m the unne often occurs, resulting m the formation 
of renal calculi 

The skeleton becomes softened and cystic, and patho* 
logical fractures occur The fractures are associated with 
considerable pain and unite slowly often with deformity 
Abdominal pain anorexia, and vomiUng are common nccom 
panimenta and a considerable degree of anaemia is present 
Spontaneous pam in one or more bones is often present un 
associated with fracture It may be the only symptom and 
is often desenbed os rheumntisiiL \ m> examination of 
the painful region will re\eal general decalciflcation of the 
bone and the presence of bone cjsts These findings indicate 
X ray examination of other bones as the condition affects 
the whole skeleton 

In untreated cases the pain becomes more generalised, 
while attacks of renal colic or haematuna ma) occur due to 
the passage of uretcnc calculi An estimation of the blood 
calcium IS made m nil suspected cases and if raised, is 
diagnostic of o\cr activity of the parathyroid glands The 
traatment consists of exploration of the neck for the para 
thyroid tumour and removal of the tumour or hypertrophietl 
gland No local treatment of the bones is necessary apart 
from splinting the bones to present deformities, and the 
treatment of any fractures After operation a careful watch 
must be maintained by the nurse for enrh signs of tclanv 
which mnj folloiv the rapid reduction of the blood cnidum 
Twitching of the face or spasm of the hands arc often the 
first c\ idcncc of this complication Treatment must l)c gi' cn 



nifll H <11 llOM 1 

I piphN SIS > xnnimnlion of Oip blcxKl n \ cnls n iiornml cnlcnmi 
content, !mt (he I)!(>o<I plnnphonis isiisnnlK loucrcti If the 
blcHxl cnlcium is lou tc{nn\ nml Innn/psmus stridulus mn\ 
comphcfltc the condition T\\c lowered 1 hh 1\ resistnnee often 
lends to complicnlions such ns pnoumonm otitis mctlm, nnd 
jinstrocntcntis 

TIll'^VTMhXT 

(n) Prevention U of paramount importance — To*<ln\ 
Qcti\ c numsurcs nrc taken h\ the ndnunlstmtion of Vitnmni D 
to prcqnant ^\omcn nnd to the infant nud l>> cncoumpcnicnt 
of breast fccdinp lircnst fc<l infants rarclv develop nekets 
b<?enusc thev ohtnin ^ itnnnn 1) from the hrenst milk All 
infants under two v <?nrs of nge should \yc piv cii one tenspoonful 
of 50 per cent cod li\ cr oil emulsion or three drojrj of halibut 
oil three times dnilv A r^orrcct diet without cxccssiv e 
cereal nnd utorchv fcKxls such os potato hrend nnd biscuits 
must be insisted upon 

(b) Treatment of the general dteease — \Micn the disease 
is active, the child should be plQcc<l m the recumbent position 
and nnv weight benniig stncllv forbidden in order to prevent 
the onset or exaggeration of tlcformit) If ))t>ssi\)le the child 
should be nursed in the open air so tliat nntuml sunlight mav 
be obtained This nia> Ikj supplcmentevl bv artiflcml sun 
light, the ultra Molet irnvdvation from lioth sources aiding the 
bod> to sjTithesise ^ itnnun D Large doses of ^ itnmin D 
are given bv mouth in the form of halibut oil or calciferol 
until the radiographs show the cpiphj m^s to be clcarlv defined 
thus indicatmg quiescence of the disease 

The diet should contnm adequate amounts of calcium 
and phosphorus in balantrcd proportions This can be 
obtained bv giving large quantities of milk, eggs and cheese 
The liralis should be splinted to prevent deformity developing 
and to prev ent the limbs being used Massage and exercises 
ore given to maintam muscle tone nnd so reiluce thetendenev 
to defornut> 

(c) Treatment of ettabliohod deformltiei — It hen the de 
formtu i« rhght and the dxseiue i# $tiU active as seen by X rav 
examination splinting and massage vnll often effect corrcc 
tion \\ ith genu v algum (knock knee) the shortening of the 
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merit is conspicuous at the ends of the ulna and tibia, and over 
the costo-chondral junctions, the beaded appearance of the 
latter giving nse to the term rickety 
rosarv The bones become decalaflcd 
and softened and bend easily This, 
together with the irregular growth of the 
epiphyses, produces the typical nckct\ 
deformities, eg anterior and lateral bow 
ing of the tibia genu valgum and varum 
scoliosis and kyphosis (Fig« 141 and 
142 ) If the head is examined m >oung 
patients, it will be found that the anterior 
fontancUe remains open for an abnormal 
length of tunc, sometimes not closing before 
thethirdjenr Bossesofbonewillbcfoundon 
the frontal and pan 
etal bones, and this 
togcthcTwith the fon 
tancUe defect, causes 
the so-called hot 
cross bun bead 

The general effects of nckcU are 
seen in the catarrh of mucous mem 
brunes causing bronchitis and diar 
rboca Protrusion of the abdomen is 
due to flatulence and atomv of the 
abdommal muscles and also to cn 
largcment of the li\er and spleen Elx 
cessne sweating and anaemia arc 
common ^^alkmg is delased in an 
infant affected b> nckets, due to 
muscle weakness This is often known 
as the pscudo-pomhsis of nekets 
Deformities dc\clop first as a result 
of the weakness of the muscles and 
later become fixed, due to bonv de- 
fects Dentition is dclo\cd and dcfec- 
ti\c predisposing to the carl} onset of 
dental canes \ mj examination of the bones shons the de- 
formities and n blumng and flaring of the mctnph\sis and 



J-io 14* — Dcfrctn due to 
rickets. Note the peo- 
trudliif abdomen thiek 
ened wrtW epiphjmh and 
tfblal bowing with anoei 
nird lUt foot and \-algm 
of the ankles. 



Fio 141 — Genu 
valgum and dat foot 
due to doketa. 
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1 in 

uccks for Ihc lower limb iiml 0 weeks for Ibe up|Mr 
(.vtrcmilN 

BONE NEOPLASMS 

Bl-\I( N HOW \l Ol'I \SMS 

(rt) ChondromntQ — Chondnuimla nre l)eniKH lutiionrs 
nrisinp from tlio enrli!nj»e of growing 1k»iip iitnl nm\ l>c 
single or niulliplc The solilnrs cnelumdroitm iisimlh occurs 
m the inclnonrpnls niid nulntnrsnls e\|mn(lmg the Iwuc to 
form cNstic swellings Thc\ often iiiulcrgo niwonintou^ 
(Icgcncmtion nnd innhgimiit 
chnngc 

Alultiplc cnchondmnmla nre 
usunll) seen in children nnd 
cbjcflx nffect the Ixincs of the 
hnnds TIicn nre thouglit to I>c 
due to growth disturlwinccs nnd 
not true neoplasms 

The cuchondromata nre 
treated b\ curettnge of the c\st 
and swnbbing witli fommlin to 
kdl flON remaining cells followed 
In the insertion of n bone gmfl if ncccssnrv nnd immobilisn 
tion in plaster until the bone 1ms rc-fomictl 

Snlitnrs cnchondromns project from the long Iwncs the 
scapula nnd the pehis They interfere wth the function of 
the muscles and joints if of large sire Sarcomatous degenera 
tion is liable to occur TIicj arc treated by excision 

(b) Otieomsta — Small hnixl (non) compact osteomata 
arc usuallj seen on the skull nnd in the external nuditon 
meatus and arc of no orthopaedic significance 

t ancellous ostcomota are usunllv seen in adolescents ns 
jirojcctions which grow from the cpiplivscal cartilage They 
arc clongnteil nnd point nwo> from the epiphyseal cartilage, 
usunllv hanng a bursa situated o\cr the free end (hig 145) 
They cause sjmiptoms largely by interference with the free 
play of tendons Treatment consists of excision of the 
exostosis and the bursa 

Multiple exostoses (Diaphyseal Aclasis) is a fnmilml defect 

9 



tio 143 —l-iostosls of tlie lower 
fTKi of the femur 
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cvtenial eollattral ligiiincnt, bleep's niid iliotibial band rair«t 
be treated b) passi\ c srtrctchiiig aided bv massage designed to 
impro\ cthc general circulation and muscle tone 
The vastus intemus gracilis sartonus, and 
Hcrnitcndinosusuhich are stretched bythedefor 
mity need strengthening by exercises Atten 
tion should bcTMud to the coincident flat foot and 
Nolgusof thennklesbj wedging the inner sides of 
shoe heels m and by foot exercises In genu 
^ arum (bow legs) the contracted tissues are on 
the inner aspect of the leg and treatment u 
given along the lines for genu \algum stretch 
mg the contracted tissues and giving eiercuei 
for the stretched muscles on the outer aspect of 
the fenee Jf the disease u noi active walkmg 
braces are often sufficient to effect correction 
(Fig 1+3 ) Mampulation under anaesthesia 
ma\ correct these slight deformities. 

For extensive deformities tn young iubjeeU 
of 2-4 jears of age, osteoclasis is used It 
may be performed by manual fracture of the 
bones over an orthopaedic ircdge (Fig 144) 
or bj means of a Thomas osteoclast. The 
hmb IS then immobilised in plaster for 10-12 weeks m the 
case of the lower 
bmb and for a 
shorter period in the 
upper limb 

OjKm ostcotomi 
IS used for correction 
of established defor 
miiiet in older 
jxilients and in hen 
the deformity is 
near a joint, when 
osteoclasis maj dam 
oge tlic cpij)h>scs. 

After osteotoms 
the limb is immobilised in plaster in the corrcrfeil 
position until union is firm i r a nunlinitni of 12 




F I 0 143 — 

\laJJdng «»TTw- 
tl%'e brace tor 
gcfiu valgum. 
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being the more mnligimnt t\pc At flrst the pcnostcum is 
mtnet and is hfled oft the wrtev b\ the enlarging tumour 
New bone is Inul down under the |>criostcuni nt right angles to 
the cortex of the l>one forming n senes of radiating spicules 
These t\Tiicnll\ lln^c n sun m\ ’ nppenmnee and he along 
the blo(xl \csscls passing from 
the pcnostcum to the cortex 

Ijitcr the pcnostcum is per 
fomted and the soft tissues arc 
msTided The skin becomes 
stretched o\cr the rapidl\ grow 
ing tumour but ulceration is rare 

In addition to the locol spread 
of the tumour sccondan deposits 
ore formed in the lungs nt an corh 
date os a result of dissemination 
of emboli of tumour cells b\ the 
blood stream 

Osteogenic sarcoma usualh 
occurs dunng the second decade 
but ma\ appear as a compbea- 
tion of Paget s disease m eldcrl) 
subjects 

The first sjmptom is pain near 
a joint, soon followed b\ the 
appearance of a swelling The 
swelling IS not tender but feels 
hard and irr^ular mth the occa 
sional presence of cystic areas 
There is often a history of sbgbt 
lnJu^^ which mav precede the 
onset of the tumour bv two or 
three months Pathological frac 
ture ma\ occur in the more 
cellular t\pe of tumour The presence of a cough usuall\ 
indicates the existence of metastases m the lungs An X raj 
examination of the tumour and the chest is taken in all cases 
to confirm the diagnosis and detect the presence of metastases 
Treatment, — Local resection is ne\er performed os 
diseased tissue is liable to be oserlooked rendenng the opera 



Fio l-HJ — SmrcoTDJi of the fcmirr 
Note the dilated vuboutAneoua 
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in the growth and remodelUiig of the dinph} scs and epiph\ ses. 
The exostoses are remo\'ed when thej interfere with function 
(c) Gumt cell tumour* — Giant cell tumours occur m the 
epiph\ses of long bones and cause large cj'stic tumoun, the 
end of the bone being greath expanded so that the cortical 
bone IS a mere shell Palpation then ma\ reveal crepitus, 
which resembles the crackling of an egg shell The tumour 
consists of fibrous tissue and clusters of giant osteoclast*, 
with bon\ trabeculae crossing the csst 

The s\Tnptonis complained of are pain and swelling at 
the end of a long bone, the patient usualh being a \oung 
adult Occasionally a pathological fracture occurs X ra\ 
appearances are usualh diagnostic but biops\ ma\ lie 
iieeessars to confirm this evidence 

Treatment of a giant cell tumour mo\ be b\ deep X ra\ 
thcrapv curettage of the cNst and bone grafting exasion 
of the csst, or amputation Simple curettage is liable to be 
followed b\ local recurrence. Local treatment should be 
combined with deep X rnv thcrap\ These neoplasms 
occnsionalh metastasise 

PRDURY -VIALIGNAXT BONE TiniOURS 
The commonest pnmars malignant tumours of bone are 
contained m the thiw classes 

(1) Osteogemc sarcoma 

(2) Ewing s tumour 
(8) 'Multiple ms elonia 
(1) Osteogenic Sarcoma. 

Osteogenic sarcomas are important tumours because of 
their frequent occurrence and tendcncs to rapid local destruc- 
tion and earh spread to the lungs The\ originate in cells 
whose normal function is the production of bone. The 
mojonts onse beneath the periosteum at the metaphsris of 
a long bone growing into the mcdullars ca\nt\ and l>eneath 
the penostcum Thes base a predilection for the lower end 
of the femur and upper ends of the tibia and humerus where 
growth is most actn e The tumour destros s port of the shaft 
of the bone It forms ntsTJical bone cartilage or osteoid tissue 
in \an ing proportions the more cellular and \nsciilar tumours 
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Tins orpnjnsni must rmch llir humnu IkxIn 1)\ the inRcslnm 
of mfcctal milk 

A prcMous histon of one of tlic inflections fesors nii 
mjun or malnutntion |)re<lis|Kisc to the bone infection bj 
rcilucnifi tlic pcncnil nml locnl re^istnnct to mfocllon Tlic 
oTpnmsm rcnclics tlic Inmc b\ sprcml sm tlic bloinl strenm 
from infcctiMl Umiph glnnds Tlic disciisc commences nt the 
nictnphsscs Olid ntTccts the M.rlcbrnc skull femur shortlwucs 
of the hnmls nud the ImmcniH m tlmt onlcr of frcipicncs 

Tlic lesion consists of chistcrM of tubercles uliich enuse 
dccnlcificntion nud erosion of the Ikjuc Fvpnnston of the 
Ixinc nnd cnscntion usunlls occurn with the formation of 
tnlicrculous pus Tins mas spread tlirouph the hone to form 
obscesscs m the soft tissues Tlic piw tracks betsveen the 
muscles nud cscutunlls points nt n skm surface and if un 
treated it niptiires nnd forms nii indolent sinus Sccondnrj 
infection of tlic sinus nnd the bone then follows Thus one 
should neser drom n tulicreulous abscess ns this is mvnnnbl> 
followed b\ sceondorv infection nnd the jiroduction of a 
chronic sinui Under effective Ircntnicnt the Icaion becomes 
wnlled off bs fibrous tissue nnd becomes fibrosed oud ninv 
Inter cnlcifv 


S\MI»TOMS AND SIGNS 

I’aiu which IS n dull continuous ache is the chief com 
plaint, but oecasionollv the* appearance of an ubM^ess ma\ 
have called attention to the condition Tlierc is swelling 
over the nfTcctcd region but redness of the skin is absent, 
and tenderness is not a marked feature The muscles of the 
alToctod hmb become wastcil and, bj \ irtuc of painful spasms 
hold tlic ncighbounng joints in a deformed attitude 

The general signs of tubcrcidosis viz night sweating 
pjTc-sia and nil increase of the pulse rate toxaemia and 
general wasting arc usuollj present 

A Mantoux tulicrculin test may be performed to aid 
diagnosis m children but only ft negative result is of value, 
os Q high proportion of subjects have had Ivrnphatic gland 
infection which gives ft positive result whether bone tuber 
culosis IS or is not present An X m> exnmmation is 
neccfisarv before the diagnosis can l>c made with certaintv 
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tion incomplete Radical excision is obtained b\ amputation 
Some surgeons treat the tumour mth deep X rais but this 
often fads ns areas of tumour ore not nlnas's completeU 
destrosed and recurrence is then inentable Esen if the 
tumour IS dcstrosed pathological fracture ma\ occur The 
best results arc gisen bs the deep X rav thcrapA and sub- 
sequent amputation, but the ultimate results of an\ form of 
treatment at present arc poor Injections of Coles s fluid, 
which consists of a sterilised broth culture of streptococci and 
bacillus prodigiosus arc rarelv empIo\ed to-da\ 

2 Ewing I Tumour — Ewing s tumour is a s'err malignant 
neoplasm ansing from the shafts of long bones before the age 
of twents It grows \en rapidh and is highl\ STiscular 
It causes pain and is usualK accompanied bs psTcxio This 
wa\ cause an erroneous diagnosis of acute osteomi elitis to be 
made The tumour is highlx radiosensitis e and treatment 
consists of deep X ra\ thcraps These measures cause rapid 
disappearance but a local recurrence and metastases in 
the lungs alwas's appear and recosen is almost unknown 

3 Multiple Myeloma — Multiple Jn^fIomas ore multiple 
malignant tumours of bone which occur m middle aged 
subjects The\ arise from the cells of bone marrow and occur 
m the nbs, sternum and skull, peJns and femur man\ bones 
being simultaneous^ afTccted The lesions are evtremcK 
painful, and are associated withanocmia and marked cacbevia 
Examination of the unne res cals the presence of Bence-Jones 
protein a protein which precipitates during heating and 
redissoUcs on further heating to the Ijoihng point \ ra\ 
examination shows punched-out areas in thcaffectcd bones 

Radiotheraps is usualK Risen in a \ajn hope that some 
permanent response mas be obtained but the prognosis is 
hopeless. 

TUBERCULOSIS OF BONE 

Tuberculosis of bcinc is a common and stnous infection 
which affects children more coninioiib than udulfs The 
infection is due to either the Ikimrc or human t\ pc of tubercle 
baallus ^n^ous authtmties gisc difTerent figures for the 
frequencN of each tsqw <if infection but tlicre is agretnient 
that at least 30 40 per cent arc due to (he bo\inc tspe 
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This orpnmsni nmsl n'noh Ihc hiiinnn IukIn 1»\ llic iiipcstioii 
of uifcctctl milk 

\ )>roM<Mis lust on of one of the infi*cVlmis fuNrrs nn 
injurv or mnlmilnlion |itTtlisiM>sc (<t the Ihiiic mfcclion l)j 
rwliicniR the pcnoml niul locnl rtsistniicc to infection The 
orpniiisin renches the Ikiiic h\ sprtml ma the hlrxKl slrcnm 
from infcctcMl l\mph plniuK Tlic <liscnsc ronimcnres nl the 
mctnph\sc\,nn(l nffeets the Ncrtchmc skull femur short Inint's 
of the liniuls nnd tlic humenis in Ihnt ortlcr of rre<|ucnc\ 

Tlic lesion ctinsists of t lusters of tnl)crcles winch ennse 
dccnlcificntion niul trtrsion of the hont h \jmnsion of the 
lK>nc nnd cnscntion usunlK occurs with the formation of 
tvil>crculnus pus This nuiv sprend llmniph the hone to form 
nlisccsscs m the soft tissues Tlic pus tmeks lictwccn the 
muscles nnd cseiilunllN |>otnls nl n skm snrfncc nnd if un 
hrented it ruptures ond forms nn indolent sinus. Sccondnn 
infection of tlic sums and the Imnc then follows Thus one 
should nc\ cr dmm n tuhcrculoiis nbsecss ns this is iiu nnnbh 
followetl hs sccondnn mfcctioii nnd the jirtKluction of n 
chronic sinus Umlcr ofTcctiNc trentment the lesion licconics 
wnllcd off b\ fibrous tissue nnd l)ecomcs fibrosed and mnN 
Inter cnlcifs 


S\Ml»TOMS AND SI( NS 

I’nin which is n dull continuous ochc is tlic chief com 
plamt^ but occasionnWs the nppenrunee of nn nbsecss mn\ 
ha\c called attention to the condition There is swelling 
o\cr the affected region but redness of the skin is absent^ 
and tendcTness not a marhed feature The muscles of the 
affected hmb become wastc<l nnd bj \nrtuc of painful spasms, 
hold the ncighbounng joints m n deformed attitude 

The general signs of tuberculosis vix. night swentmg 
p>TCTift and an increase of the pulse rate toxaemia and 
general wasting are usually present 

V Mantoux tubcrculm test may be x>crfoirmed to aid 
diagnosis in children but only a negative result is of value 
as a high proportion of subjects hnve bad lymphatic gland 
infection which gives a positive result whether bone tuber 
culosis IS or IS not present An X ray examination js 
ncccssnrv before the diagnosis can be mode with certamtj 



JjO ?n\(Tt'}n‘» \\n oktiiop \ rhK flLTRGFR\ 

\ l)i()ps\ (»r one of fJic I) inpJuitic j^ands dmintiig the 
nffcctwl roffion \\dl often point to tiic eorreet djnffno<is 

THFATaiFAT 

Genera] treatment. — It must be nlmiNS bonic m nund 
that the patient is n ttibereulou5 indindual and miut be 
treated ns such Ilcnce general mea5Tires arc extremely 
important and of these complete general and local rest, 
combmed ^ith sanatorium measures, arc the most \'aluabJe. 
The diet should ha\e a high calone value with laMsh 
proportions of dair\ produce and \Ttarains 

Ilehothemp} is \aliiable in promoting improvement of 
the general condition and the following course, along hnes 
suggested bj Sir Henn Gauvain will be found useful when 
it 16 eroplosed It m essential that the head be coNcred with 
a canop\ or sun hat, and an\ excessive erj thema or blistering 
must be aioidod Oni\ patients irbo ha\e no evemng nse 
of temperature aboie 100 F before and during the course 
should be allowed to proceed with it, A record of the ex 
posure should be kept 

First day — Expose the legs to the kmecs for 5 minutes 
hourly for 8 hours 

Second day — Expose the legs to the knee* for 10 minutes 
hou^I^ for 3 hours 

Third day — Expose the legs to the groin for 10 minutes 
hourl) for 8 hours TTicn turn o\er and repeat as 
for the first das 

hourih day — Expose the groin and buttocks for 10 minutes 
hourls for 3 hours ond both aspects of the legs below 

hjth day —Expose as for third das plus area of trunk 
fur 5 minutes hourlj for 3 hours 

Sirlb day — As for fifth das plus 5 minutes to another 
area of trunk 

Srrrnth day — EAposc ns for sixth das but double the 
trunk exposure 

t ighth day — Expose fur 20 minutes. 

The exposure is gnidiinlls incrense<l until the total 
exposure of 3 hours jkt dns is reached 

Local Irealintnt — Local measures should be consersntise 
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cxcrpl wlirn llic ilisrnsr mn W r<mi|tlrtrU mnoNrtl witlumt 
inIcrfcnnR with function The Inttcr is mrch ]h>ssi!)1c 
except in the infection of the nhs Tlie ninis of trmtinent 
nre to )>roM(lc rest ntnl to j»n\riil <lefomiit\ ntnl ^ccondnn 
infection until nntuml henhnp oenirs Tlie nfTeclcd jmrt is 
thoronphU ininiohlhsctl h\ n plnster*mst or h\ nicnns of 
special splints Ahsecssrs should l»c repentcilK nspimlcil 
under sterile conditions If the skin lieconies necnitie the 
necrosed nren should Ik- exeisetl the nliserss cjimIn semped 
and swnhlKxl with 1111*1* (hismulh, liHlofonn pnmflln 
paste) nnd then closet!, uslnp skin sutures t»nU 

Oj>crQti\c niensurcs nre indicntcti when 

(1) the disease IS proprrsslnp dcspili etuiservatuc (rent 

nicnt 

(2) there IS sccoiidnn mfectltm present 

(3) setiucstra arc present 

Operations consist of excision or curcttnpc followed hj 
immobilisation \Micn numerous infected siimscs nre present 
amputation mas Ik ncccssnrv 

TUBERCULOSIS OF SPECIAL BONES 
Tubarculoiu of the Spino (Spinal Cones) 

Tulxrrculosis of the icrtcbml column and Potts disease 
ha\e been BjnonsTnous since 1770 when Pcrcual l*ott first 
desenbod the lesion It occurs chicfis in childhootl nnd is 
commonest between the ages of three nnd uix 

The infection rcjiches the \crtcbrnc by spreading from a 
tuberculous focus elsewhere iisimllj from a tuberculous 
adenitis The lower thoracic region is ofTected more often than 
other parts of the spine nnd this is thought to be largeh due 
to the constant mosement niul strain which occurs m the 
thoracic region because of respiration The disease begins at 
the metaphjscs of the upper and lower surfaces of the Ixxlj 
although m adults, it more often begins on the antenor 
aspect of the Ixidy beneath the antenor common ligament 
The l>one is destroved nnd the weight of the body causes it 
to coUapst and become coniprcsse<l As the neural arches 
are still intact the \crtcbrac above and below the destroyed 
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bone pnot on the intervertebral joints and the collapse 



becomes more marked antcnori\ 
(Fig 147) This causes the spinous 
processes of the affected \crtebmc 
to be prominent the projection 
being kno^nl as a gibbus The 
deformiU is most marked in the 
thomdc region because the on 
tenor parts of the \ertcbmc bear 
most of the v eight In the 

cer\ical and lumbar regions how 
c\or the inter articular processes 
support the bodies aboi e, and thus 
little dcfomiitj is found when 
these regions arc affected ( mnu 
lotion tissue from the diseased 


Fia 14T— Booedertrtreikmand \ertcbr«e mav spread backwards 


colIapM of the vertebrte malt 
inf from tuberoalOTh. 


into the spinal canal nnd press on 
the spinal cord ginng jiamplogia 


The deformitv alone is rnreh o cause of paraplegia 


Sl’jnTOMS AND bIGNS 

1 Pam — The pom is felt 
o\cr the ofTected region of the 
bock nnd radiates in a girdle- 
Iikc manner round to the sides 
and antenor port of the bod\ 
It mo^ simulate plcuns^ or 
recurrent appendicitis, and is 
often diagnosed first os rheu 
matism or neuntis Folpn 
tion o\cr the afTected spinous 
processes causes severe pain 

2 Ahtcrss formation — The 
obscessesnre due tothc tracking 
of pus and granulation tissue 
along muscle planes and the 
sheaths of scssels. In nJTcc 
tions of the lower Ihomcic and 



I-ifc its — Potmt 1*1 nlfsrrv^ t root 
K]>lru] la ctirfr*^ 


lumbar region the psoas alnecss occurs It tracks downwnrds 


DIM VSl H 01 DON I 1 

under llic ps<ms slirntli nnd iMunts in tlir ncht ilinc fnssn 
nlKi\c roupnrt s liRnincnt Inlcrnl U* Ibe ilinc ^cs^eIs or 
intlicpnmi nic<linl to the frnmml \csscls Seeondnrv tmehs 
nlouR \ csmK nm\ enuse it to ]M»inl nl the knee or in tlic Imek 
of tlic thiph (Up 1 tR ) U hen the disenve nffeet^^ llic up|>er 
thomcie \ertthme nliscesscs Imek nhuiR the inlcrctistnl 
ncr\cs nnd mn\ ]>oinl over the nhs or in tlie nicxhnKtmuin 
Ccr\ncnl enne^ jinxhiccs nhsccsscs wliieli mn\ jHunl in the 
rclrophnfN npcnl repion cnnsiiiR dvsphnpin nnd dvspnoen or 
thc\ nin\ i>omt in the nock Whind the stcmo-innstoid innvclc 
T Dffonnitij ihic to Ikiiic dcsinielion Tins tnnN enuse 
nntero j>ostcnor or Intcml niipnlntion 1 Ih ) 

t Muscle — AIiisclc sjinsin 

p\inR ^Rldlt^ defomuts nnd liniiln 
tion of nio\ cineiit of the spine Is nn enrU 
siRu In eersncnl disctvsc tortictdlis nin\ 
result or the hend nins l)C held m nn 
exnpgcmtc<l nuhtnn nttitiide The 
hend IS usunlK sup()ortc<l h\ the hnnds 
to prcNcnt noN pninful movement 
5 Pcmplcfiia — The enrhest Mgn is 
spnstieitv of the lops but if the con 
rtition proRTcsscs the dceprencxcs mn) 
disappcor nnd flacad pnmUsis nnd 
sphincter involvement ensue cnusiug 
meontmcncc of unne nnd fococs 

TnEATNIENT 
tjcncml treatment is the same ns for tuliercidosis of bone m 
other regions hut it is stressed ognm that the importance of 
this part of the treatment equals that of the local treatment, 
l^cal treatment, — All eases should Ije treated b\ rest im 
mobilisation and rccumlicncj until the disease is quiescent 
The disease mav be said to be quiescent when repented 
\ rav examination rev cals nofurtherdccaleification and shows 
definite cleari> defined vertebrae and when the pulse rate 
blcKxl sedimentation rate and temperature have remained 
normal over a period of 2-3 months This usuoll> takes two 
vt-ars During immobilisation the spme is fixed in hvper 
extension as this position reduces the tcndcnc> forpampleginto 



hio 110 — 

nf the spine thonln;; the 
Ufformlty of tlte iiilnr 




tio 130 — Pugh extwtkm frame for ^hral tiilxTculoih- 


(6) Pugh spinal extension frame (Fig 150) — The pabcnt 
con be turned from side to side on the frame thus 


facilitating renal dminngc {xnde irfra) 



Fiq 131 — PbHp box. Tbe bffx h fltled r^tth • mattrrv^ 
The lej^ are ban^grd to the box «Kh fajinel bandagea. V 
»KJe »beet B oaed to peeurr the bodv tn the box by pEmbiB 
It cr\er the trunX and tinder the box Uy tUi^ meant the 
abole of thebod> fromtbeaxQIachmDaaTdt BimniobllHed 
The dhodvantajte of the box h the neertdty for renwal of 
the ehOd from the box for attention to the bork and for 
rleaninp the trav tint mo Ing the inline 
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(r) Phrl/i'shitx (I iR 111 )— llir hitv is rntlit r InURcr Minn 
the child niul Is fitted with n iimttn-ss The child 
IS linndnpetl in the Ixix wiMi flnniiel luindnRcs It 
1ms the thsndxniitnRC tlmt the ehdd ninst l>c liftcxl 
«»ul of the 1ki\ nt lens! niioc jm r ^^eek for the pnr|K>sc 
of clcfinnifi the Imvx 

(<f) Thoman double h}p xpUnt uitli bend band — This is n 
useful menus of iniinobiliMiig \ounp children 



tio 152. — of tUopotlmt to ■ |>o«4rt+or jJn^trT nhrll 
tn Tbr ilwU h mount on a Skocalm tranif 

Note the bjiier-eirtemloo of the *plBe 



Fig 1S3,— Tubcrculonli of the vplnc When the rhfld has 
been turned tn the complete anterior and posterior ihells, 
the posterior ihcD can be renio\Td for treatment of the 
bock. Note that the posterior sbeU haa lieen wit away 
m er the buttocks for nursing purpose*. 

(e) Plaster beds (Figs 152 mid 153 )— I’lnstcr bedn arc 

superior to theaboscbccausccxccllcnt immobilisation 

18 obtained and the IkhI ftts the patient perfcctl> thus 
ensuring comfort. Anterior and jxistcnor shells arc 
made and the patient is bandaged into one It is im 
portant to strap both shells o\ er the patient before 
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turning for nursing purposes and dail> attention 
to the back If the patient is hnng m a postenor 
shclh he should lie in the anterior counterpart 
for 2-8 hours tmeen week to prevent the formation 
of unnaTN calcuh These are prone to form when 
patients are recumbent for n considerable period. 

UTien the cer\TcaI region is affectedk scierc 
muscle spasm is a common accompaniment and 
some form of traction is neccssa^^ e g b^ means 
of a head halter and 2-8 lb traction applied for 
6-9 months Immobilisation mn\ then be con 
tinned m a plaster-cast nhich includes the heack 
neck^ and shoulder region 

AMien the disease is quiescent ambulatoi^ 
treatment ma\ 
be commenced, 
the patient be- 

ing allowed up 
•km fbr tbe ° , *1 

application fofrn of 

of a [lastcr support, such as 
iatkrt. The a plaster jacket 
or spinal bra« 

that b/s toes ISJ' ond 

ranjusttowb 155) This SUp- 
tbe ftoor wom for 

12-18 months 
until the diseased area has 
become firml> consolidated 
The brace mas then l>c re- 
mo\cd fora few hours each 
da\ graduolh increasing 
the period until the patient 
can lease it off complctels 
If there IS ans pain or in 
crease of ans dcformits the 
support must be reapplied 
Pinalls the patient should 
l>e examined once cs ers 

three months for a penod of tsro sears l>cf<»rc ultimate 
discharge 



I-io 133 (HJoJokl mibr twed In the 
of rrts-k»l »ptn*l 
r*rW 
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1 )7 

In ndiills (licrr is offrn sdihc rrsnlnnl Imrknclic ^^I 1 cn 
tlic IS lirnlotl Iicmuso «»r Ilic nllrrrtl incrlinnirs nf (lie 

intcn crtcbml jinnls ns n rrsnil <if ilcfomnlN Tt» roimirr 
ncl tins niul nisei ns n inenns of |ini> idiiif; n iirminiiciit spmnl 
siipjHirt n spine fusion tiprrnlioii nin\ lie pcrfonnctl A 
spmnl jneket is npplicil lirforr oprmfinii niu! liunl\c<l the 
ojicmlmn l>riMp rondnelcil \ritli the pntient I'lnp prone in 
the nntrnor hnlf of the jacket A Ikhic cmft is cut from (he 
tihm with the \llicc saw (lie Icj; licinR fnllv flcxctl whilst 
the prufl IS l>cin(»ciit Tlie pmft is plnrctl lictuccii the split 
spinous pniccsscsof the \crtehm IjO ) After opemtion 

the jK>stenor hnlf iif the jnekcl is rcplnenl ntirl the two linl\cs 



1 IQ 1>W1 («7) ami (b) \Iljec fc|rin^fuslofi ofirralion Tlir 1»one 
pnift I cut from tlic iHiU and Inscrtisl l>rl«cm tlic split 
sjilnous j>rorr<srs. 


Dxed topclhcr The jdnstcr jacket is worn for t 0 months 
fit least but it IS not rcmo\cd until the l>one fusion is firm 
Treatment of complicatlone — (I) 4b$cessrs nre trented 
h) repented nspirntion An> sinus should Ixi kept drj nnd 
co\ercd with drA stcnic jpiurc In the presence of sccondnrj 
infcctjon and persistent pvTcxin the sinus nm\ be cnlnrpod 
to allow odeqiinte drainage or prefembU cvciscd hen 
hirge mediastinal nlisecsscs coniplicnte thomcic disease the 
nl>scess mn\ Ik csacuatcd by tlic opemtion of costo tmns 
'crscctomA when the transserse process of the afTccted \cr 
tebra and 2-8 m of the odjacent rib ore excised The abscess 
IS then evacuated and the wound closed without dminagc 
(2) Paraplegia — Treatment is similar to that for pam 
plegia associated with fmetures and cord injunes Contrac 
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tures of the extremities are prevented bj careful spbntin^ 
The spine is immobilised in hyper extension and abscesses 
sought for and ev acuated Laminectom) is ver\ rarelr 
indicated for the relief of paraplegia 

If paralysis persists after healing of the bone lesions, the 
patient may be enabled to aoli. by means of tnpod walking 
This method of walking can be utilised if knee flexion is 
avoided bv the provision of a walking caliper for each leg 
and gluteal paraljsls compensated bv the method of using 
the crutches The crutches are placed well apart and forwards 
60 that they form the two limbs of a tnpod the legs forming 
the postenor and third hmb 


TubereulosU of Metaoarpals, Uelatarsalf, and Phalanges 

Tuberculosis of the bones of the hands and feet is rare 
after the age of five The affected digit appears swollen and 
shortened and sinuses ma\ be present The treatment of 
uncomplicated cases is b> immobilisation in plaster If 
sinuses are present in a Anger amputation is advisable 



ClIAITI U \ II 


DISEASES OF JOINTS 

INJURIES OF JOINTS 

T rauma to o joint rrsnils III n ImtnnntiL svnnMtfs 
witli rfTusidii inlf) llio joint Tlic jrjiiit is swollen 
nnd held in n vinl flc\ctl |w»\llinn Mn\cnicnts nrc 
restneted In mner duo |o the |Miin nnd lo inechnnlcnl re 
stnclion 1)\ the fluid In the nlisenee of sntisfnclon trent 
nicnt muscle wnstinp mpidK de\oloj»s lendin/j to rreiirrcnt 
cfTiisKm nnd loss of funeti<»n 

Trrnfmnjf consists of the npphention of n Arm pressure 
IwndoRC lo retluec the icndcncv to further cITusion nnd 
inmiohilisntion of (ho limb on a splint for three to four dnM> 
AcUnc movements of (he nnisek's nrc cnooumjjetl 1)\ mime 
dmteh usinj; the joints winch nrc not inmiohihsed nnd static 
muwlc controctiojis for (he innselcH conlrolhnp the joint ore 
commenced sinudtniu-oush After the splint is discnnlctl 
octM c mos ements of the joint nrc conimcnceil These meO'' 
urcs presers c the muscle control of the joint nnd »o prc\ ent 
adhesions and instnhihts tlnssnpo to the joint is nsoidcd 
Wounds of joints ore stnoiis injuries bccnnsc of their 
liability to lx? followed b) scjisis nnd destruction of the 
joint An \ mj exnniinntum is mode to ^c^col the presence 
of foreign Ixxlics nnd fmclnrcs whilst nnti shock themp) 
will be ncodctl m most rnscs Ixicnl trentment consists of 
excision of the wound nnd explomlion of the joint. Foreign 
bodies and Ixjnc splinters arc rcnio\c<l nnd the joint cnMt\ 
then imgnted with nomin! snlinc If the case ls opemted. 
upon Within the first si\ hours, the smiomoI nicmbmne w 
sutured and the wound dusted with Milphonnmide powder or 
pcnicilhn and sulphonamide powrler nnd then loosclj packcrl 
With \aschne gauxe ith Inter eases the nicmbranc is not 
sutured A plaster-cast is then applied to immobilise the 
joint in the optimum position the cast being aplit when dry 
Antitctanic scnim 1000 units is giien to nil cases The 
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tures of the extremities arc prevented by eareful spbnting 
Tlie spine is immobilised in hypcr-extcnsion and abscesses 
sought for and e\acimted Lomincctomj is very rarely 
indicated for the relief of paraplegia 

If paral}sis persists after hc&bng of the bone lesions, the 
patient mav be enabled to walk by means of tnpod walking 
This method of walking can be utilised if knee-flexion is 
avoided b\ the proinsion of a walking caliper for each leg 
and gluteal paralysis compensated by the method of using 
the crutches The crutches ore placed well apart and forwards 
so that they form the two bmbs of a tnpod the legs forming 
the postenor and third limb 


TuheroulofU of Meiaoarpala, Hetataruli, and Phalanges 

Tuberculosis of the bones of the hands and feet is rare 
after the age of fl\ c The affected digit appears swollen and 
shortened, and smusoi ma\ be present The tfeaiment of 
uncomplicated cases ii by immobilisation in plaster If 
sinuses are present in a finger amputation is adinsablo 



ClIMTI U MI 


DISEASES OF JOINTS 

INJURIES OF JOINTS 

T rauma to n loml rrMills III n Imiiinniic sMinMti*. 
with rfTiisinn into tht joint Tlir joint is swollen 
niid held in n senii fit \nl (Hisitton ^I»\pnicnts nre 
restricted in mnpe du( to tin pnin ntnl to tneelmiucnl rc 
stnclion h\ the fluid In the nhsenee of snlisrnctor\ front 
nicnt muscle w-nslnip mpidU dtxclojis lenihnj; to recwmnt 
ofrusioii nnd loss of fnnetnni 

TrfatmnU consists of fin njiphcnfion of n firm pressure 
lumdojic to reduce the teinhncs to further cfrusion nnd 
ininiohihsation of the hmh on n splint for three to four dn\» 
AcU\e mo\cmcnts of the nnisclcs «rc encoumct“<l b\ inmic 
dmteh usinp the joints wlucli nre not nnmolulisctl niul static 
muscle contmotums for the muscles controlling tlie joint nrc 
commcneo<l simultnncousU After tlic splint is discnnlcil 
octi\c nlo^cnlCllls of the joint nre oonnmneetl These nuns 
urcs prostn c the muscle control of the joml nnd m> prc\ ent 
adhesions nnd instabihtx Mnssn/rc to the joint is nxoidcd 
Wqundi of joinU nrc senons injnncs beennso of tlicir 
liabilitj to l>o followcil In sepsis nnd ilestniction of the 
joint An \ mj cMinnimtion is nmdc to re\cnl the presence 
of foreign IkkIics nnd fmcturcs whilst niiti shock thcmp\ 
will be needed in most eases Ix>cal treatment consists of 
excision of the wound and exploration of the joint horcign 
bodies and l>one splinters, arc rcmoced and tlic joint ca^^t^ 
then imgatcd with normal Milinc If the ense is nj><.mte<l 
upon within the first six hours the s\ no\ lal membrane is 
sutured and the wound dustctl snth huljihonamidc powder or 
penicillin and sulphonamide powder nnd then loosels packctl 
\nth \oselinc gaurc ith later eases the membrane u not 
sutured A plaster-east is then npphed to immobilise the 
joint in the optimum position the cast luring split when drj 
Antitctanic serum 3000 units is giM-ii to all eases The 

lU 
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nftcr trcfltnient resembles the closed jjlostcr treatment of 
bone infection Static muscle contractions should l>c pme 
tiscd daily throughout this pcno<l to presers e muscle tone. 
\Micn the wound is flnoUj healed active exercises end heat 
are given to aid mobilisation 

ACUTE INFECTIVE ARTHRITIS 

An ocutc pvogemc nrthntis of a joint nmv result from 
the introduction of organisms bj 

(n) penetrating wounds of the joint 

(b) spread from an ostcomvelitis of the adjacent bone 

(c) spread from a septic focus elsewhere via the blood 

stream eg in scarlet fever or pneumoma^ or via the 
Ijmphatica from n septic abrasion 

The causal organism mav be a streptococcus staphjlococcus 
aureus pneumococcus or gonococcus 

The infection causes an acute mnamraation of the ss novnal 
membrane In the milder types there is a turbid yellow 
sero-ftbnnous effusion into the joint, the fluid containing 
polymorphonuclear leucocyte* Wth more severe infections, 
the synovial membrane becomes injected fnable, and 
thickened whilst the articular cartilage necroses due to 
pressure from the opposing articular surface erosion by 
granulation tissue and the action of bacterial toxins and 
separates from the underlying bone The intm articular liga 
ments soften and are often destroved allowing pathological 
dislocation to occur The joint cfrusion is purulent and may 
rupture tbrougli the joint capsule to form a subcutaneous 
abscess. \Mien the condition facala, adhesions form between 
the raw bony articular surface* these later becoming ossified 
This results in bony ankylosis of the jomt, which is often 
associated with deformity if treatment has been long delayed. 

Symptomi and signo. — The patient complains of intense 
pain in the joint, aggravated by the slightest movement 
The joint is swollen, tense and the overlying skin is red and 
often oedematous, while movement is complctelv restricted 
because of muscle spasm 

Treatment — Abundant fluids must be odministered to 



nisrv'is or joints Ifil 

(Mitilwil llic tcJNncinin niul tiu ImiuiK «c 11 »)prnt“<l li\ menus 
of nn npenent 

In tlio enrU slnpcs the limb is imniobilisctl on n spbnl 
^^th extension npplietl to sepnmic the Imhu Mirfnccs ninl n 
course of clicinothcmp\ is coniniencc<l innnc<linlcl\ If the 
p\Tc\tn persists the joint is nspimttxl nnd wnshctl mil 'Mth 
snhne nsinp n sceoml neetllc for the cnhicnt the procedure 
beinp performctl under pcntml nimcsthcsin If pns is present 
nnd the nl)o\e mcnsurcs fnil to c<uitrol the infection the 
surgeon will open the joint nnd dmin it ininiohdjsing the 
joint in piaster of Puns m *nch n position tlmt function unll 
be good when nnkxlosis occurs ns it inc\ital)U will 

Tlic position of optimum fiinelion for n hip joint is 
fixation in n position of 5®-10 flexion \ ers slight nlxhiction 
and ser\ slight Intcml rolntion The knee joint is fixed in 
extension enre lx;inp taken ton\oid h\ jx?r*cxlcnsion The 
ankle IS Tuxed 'nth the foot ot right nnglcs to the leg whilst 
the shoulder is fixed in CO -70 obduelion slight lateral 
rotation and suOlcicnt flexion so that the clbou is in line 
mth the front of the chest The clbou is fixed in 90 flexion 
uith full pronntion for cicncnl workers nnd nnd pronntion 
for ninnuol worken 

GONOCOCtVL VnTJIIUTlS 
( onococcfll nrthntis is usunlls nssoemtctl uith subneute 
iiiflaninintion of the fibrous tissues around the joint and 
dcsenes si>ccml mention ns trcntnicnt must be directed 
tou-nrds the cause if cure is to lie pcmiancnt A search for 
prostatitis and vesiculitis must l>c made, and these treated 
In addition to the treatment of the acute or subacute 
nrthntis (ri* supra) a mixed gonococcal saccinc is given 
In the subacute stages diathernu is a \nluablc means of 
rebcsnng pam 


TUBERCULOSIS OF JOINTS 
A tuberculous joint is almost olu o\ s n secondary infection 
from a focus elsewhere usunllj n I\Tnph gland and, os m 
the cose of bone tulx;rcuIosis the Iwsnne tj'pe of orgamsm 
account* for a large proportion of cases 

The condition occurs most comnionh m childhood and 

lO 
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ma> infect the joint b> forming tubercles in the sjTioml 
membrane or by infecting the metaphjsn the disease then 
spreading into the joint The articular surfaces^ sjmonal 
nienibmnc nnd ligaments become eroded and a purulent 
effusion dc\ clops Erosion of the ligaments maj result in 
pathological dislocation of the joint. The pus from the joint 
tracks along \cssels and tonnrds the skin^ forming abscesses. 
These mn^ rupture^ causing sinuses WTieii the disease 
becomes quiescent nnd heals fibrous tissue replaces the 
granulation tissue in the joint ca\ lt^ and ankj loses the jouit 
often in n position of dcfonnit\ Ronv ankjlosis maj occur 
but IS less frequent m adults than in children If hoirevcr 
the disease is limited to the aynosinl membrane nnd comes 
under treatment cnrlv some mos'cment maj remain 

Symptomi and iign* — The patient first complains of pain 
in relation to the affeeted joint, and this ma\ be associated 
\nth a diffuse indolent rwcUing of the joint and periarticular 
tissues Moicmcnt is restricted m oU directions b\ the 
effusion ond bv muscle spasm These hold the joint m o 
position of slight deformits \ITicn the articular surfaces ore 
eroded considerable |wim u experienced when the spasm 
relaxes, as in sleep This is due to the ulcerated articular 
surfaces being rubbed together and causes the night-cnes 
so characteristic of joint tuberculosis Muscle wasting is 
\Tsiblc m the affected limb As the disease adianccs further 
deformity results from destruction of bgaments and bone 
Prolonged secondary mfcction of sinuses may lead to amyloid 
disease ahich is always fatal The onset of this terminal 
complication is heralded b\ albuminuria and persistent 
diarrhoea 

llantoux tuberculin tests and X rn\s arc invaluable aids 
to diagnosis In doubtful cases some fluid is aspirated from 
the joint and injected into a giunea pig If the guinea pig 
develops tuberculous lesions within 0-8 weeks n positive 
result 18 obtained A negative result does not mean that 
tuberculosis of the joint is absent, as a negatue result may 
be obtained whilst the disease Is limited to the bone near 
the joint. Occasionally a lymph gland is excised from the 
group draining the joint nnd examined raicroscopicnllv for 
es^dence of tuberculosis 
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Treatment —1 Gnirrnt trrntmrnf — Tluv should Ik* cxnctlv 
the snmc tlmt for l>onc lul>crculosis 

2 I ocol frrnlmrut — Ilwhiction of the dcfunnitN nuist he 
first ohtnincil nnd this must he cfTcctcil pm(hmll\ horcihlc 
correction Is never used ns tlm Is linhlc to sprend tlic discnsc 
nnd cause milmrv tulwrciilosls Correction is ohlninctl h\ 
traction, first apphcil in the axis of the dcfomiitv nnd tlicn 
dev intlnp Rnidunllv towards the nxK of the (kutccI jmsition 

The joint must he immohlhsod to ensure rest nnd rcsolu 
tion of the disease This is ohtnincil hj the tmetion used 
to correct defomutv nnd h\ splints \Micn the dcformitv is 
corrected the immohihsntion is conlinuctl hv tmetion on a 
frame, or immohilisation m n plnstcr-cnst It is mnmtoinctl 
until the disease U healed which mnv take two to three 
vears Operative treatment is indicated onlv in adults 
where spontnneou* healing is not common oix;mtivc fusion 
of the joint being performed b\ extra articular or mtra 
articular methods Bv extra articular fusion we mean 
fixation of the joint bv a bon> bridge between the bones 
forming the joint without opening the joint Inlra articular 
fusion is chicfiv for the knee joint, \\Ticn multiple 
infected sinuses arc present amputation ma> be ncccssan 
\\Ticn the disease is healed ambiilatorj treatment is com 
mcnccd the joint being protected bv a caliper or brace 
Later operative measures may be needed to correct de- 
formities osteotom) being the operation eommonlj used 


TUBERCULOSIS OF THE lUP JOINT 

Tuberculosis of the hip joint has an insidious onset the 
first indication of its presence usuallj being pain m the hip 
nnd knee the latter being due to rererred pain along the 
obturator nerve which gives sensorv branches to both hip 
nnd knee joints This is very soon nccompanieil bv the 
appearance of a bmp due to slight deformitv The latter is 
due to swelling of the joint tissues and muscle spasm, causing 
the leg to be held in flexion abduction and external rotation 
As the articular cartilage becomes eroded the pain increases 
nnd the dcformitv changes to adduction Internal rotation 
and flexion ns a result of dcstniction of Ixinc (Figs 157(n) 
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maj infect the joint by forming tubercles in the sjTiovial 
membrane or b\ infecting the metaph>sis the disease then 
spreading into the joint The articular surfaces sjTiovia] 
membrane and ligaments become eroded and a purulent 
effusion dc\ clops Erosion of the ligaments ma) result m 
patholc*gical dislocation of the joint The pus from the joint 
tracks along \esscls and towards the skjn forming abscesses 
These mn\ rupture causing sinuses WTien the disease 
becomes quiescent ond heals fibrous tissue replaces the 
granulation tissue in the joint cavitj and ank\ loses the joint, 
often in a position of deformitN Bonj ankslosis may occur 
but IS less frequent m adults than in children If however, 
the dii^ase is limited to the «>Tionol membrane and comes 
under treatment eariv some mosement ma\ remain 

Symptom* and tigns — The patient first complains of pam 
m relation to the affected joint, and this ma> be associated 
mth a diffuse indolent <nvellmg of the joint ond periarticular 
tissue* Alovcment is restricted in olJ directions b\ the 
effusion and b> muscle spasm These hold the jomt m a 
j»sition of slight deformitN WTien the articular surfaces are 
eroded, considerable pam is experienced when the spasm 
relaxes as m sleep This is due to the ulcerated articular 
surfaces being rubbed together and causes the mght-cnes 
BO charactenstic of joint tuberculosis Muscle wasting is 
snsible m the affected limb As the disease advances further 
deformitv results from destruction of ligaments and bone 
Prolonged secondary infection of sinuses ma\ lead to amWoid 
disease, which is alwajs fatal The onset of this terminal 
complication is heralded b\ albuminuria and persistent 
diarrhoea 

Mantoux tuberculm tests and X rajs arc msaluable aids 
to diagnosis In doubtful cases some fluid is aspirated from 
the jomt and injected into a guinea pig K the guinea pig 
develops tuberculous lesions snthm 6-8 weeks, a positive 
result is obtamed -V negative result does not mean that 
tuberculosis of the jomt is absent, as a negative result may 
be obtamed whilst the disease is limited to the bone near 
the jomt OccasionalI\ a lymph gland is excised from the 
group draimng the jomt and examined microscopicnll\ for 
evidence of tuberculosis 



DlvrVHTM or JOINTS Irt) 

nlun tlic liip IS ni>V.\l{»s«sl Wlirii lJ»r ilrft)nTiitN is rc'dncrti 
nml Ihuic dc^tniclKiii is jirrsmt Ihr nm\ Ik* <Iisr<m 

(iniKs! nnd the limb inimnljilists! iii n hip piaster sptm for n 
pcn<Hl elf is iTuaiths to -* \eiirs In tin r<in\nlcsrent singes n 
Tlionias )jip splint /ind |>nl|r» is Horn l-or juliilt mscs nn 
iliofcnuim) or iselnofrnioml iirUinHlesis innN Ik* neecssjirv to 
ensure n |>ermnnent Imuiv nnk\h»sis (nir* nnd (/*) ) 

tor tile ojHTnlmn of ihofiinoml nrlliitKlesis n window is 
cut in the spien plaster winch hns lireti prr\iousI\ npjihctl 
the plaster lieinp nnioxtsi 
o\tT the ihne eri'st dorstnn 
i!ii nnd tmcliniittr 

V Ikiuc jimfl IS cut frtnn 
the ontcro-niethnl nsin-et of 
the tibm nnd iiiscrtctl into 
ttrooves cut in the /jrmt 
troclumtcr nnd ihuni A 
flap of Ikjuc is often tunns! 
down from the dorsum ihi 
to aid stabihtv and fixation 
of the ^f( 

After the wound tins 
been closotl nnd drcssiofjs 
applied the window is 
closed With plaster The 
tpica cast is left untouched 
for a-4 months when bom 
fusion ihould be complete 
After treatment then con 
hjstfi in rc-education of walking and nctise cxcrciMJs to 
increase knee mobility as this is often restricted bj the 
long immobihwition 

An ischiofcraoml arthrodesis is to be preferred oa the 
operation is not so likclj to nffcct diseasetl tissue since the 
mam channel of spread of the disease is upwards Further 
it produces a more sound fixation than the iliofemoral ts^pc 
of operation and allows simultaneous correction of an> 
adduction deformity For the operation the patient is 
placed on an orthopaedic table with slight traction apphed 
to both leg* After subtrochanteric osteotomy of the femur 



Fio IJS Tuljrmilosfs of tbe Up 
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and (b) ) Pathological dislocation may occur because of 
destruction of the pcnorticular ligaments and erosion of the 
acetabulum The head of the femur then rests upon the 
ihum and the erosion of the latter produces the appearance of 
a nesi acetabulum Ilcncc the term travelling acetabulum 
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TUllMU 111 OSIS 0^ Till* KNl-V 
InitinlK tulKTriJlmis of l1)C kncr joml is oflrn of Ihc 
fc\no\jnl t\)>c Tlic knrc is s>\ollci! nml held in n semi 
flexed ^>nMtion l>cennsr nf muscle s^msn^ nml lUe cfTusmu m 
llic joinl the swcllmR Ik’IIir iiuut prunnnrnt liecnnse of muscle 
vinslinp Ad\niieetl enses exluliit pntliolojjicnl disUnxition of 
the knee ns n result iif ilcstnielion of tin enicmtc lifjnnirnts 
the knee Ikiuc flexctl nnd displnenl hnekunnls >\ith cxlcmnl 
rotnlion of (he li“C on (he (lilpli due (o (lie netinn of the tucci»s 
femons muscle 

Trtatreent in the ense of clnhlrcn should nhvnv* l>c 
conscnntiNc, nnd consists of (mclion on n Tliomns l)e<l knee 



splint or iminobihsntion in a piaster vpicn tlic knee hcuip 
maintained in a \Kisvtiau of 0 flexion i\ walkiup cnlipcr is 
worn in the con\ nlcscciit stnpe In ndults excision and 
arthrodesis is jicrfomictl after n |>enod of Imetion when the 
acute stage i» passed (hig 101) The ojicmtion is pcrfornietl 
with the Old of a tourniquet ns l)loo<l loss is mimnnseil nnd 
a bloodless opcmtis c field pros id«l It consists of excision of 
the articular surfaces of the fcmoml eondylcss ujipcr end of 
the tibia and patella by saw cuts followed \>v excision of the 
tynoMal membrane Some surgeons insert excision pins to 
mamtam apposition of the mw surfaces of the bones but 
there IS considerable danger m their use ns sepsis may cosilj 
track along the pms from the extenor nnd infect the bone 
Tlie limb is mimobilisetl in a plaster hip spicn until the arthro- 
desis IS flmi (approxlmntely 3-0 months) nnd then a walking 
caUper is worn for a further ^icriod of six months ( cncml 
treatment must be continued during this period 


Pio 130 — htp «Trt«nk»o fnitoe Tbe loorKl limb (s bring exercited 

preparation of this groo\c and the insertion of the graft are 
all performed under \ ra\ control The operation is com 



Flo 100 — Arthrode*h of the blp («) nio-frawnl tjrpr the grmft bridging 
♦ til- DJum and grest trochantrr (A) lachlo'CcfttormL Tbe graft is Imextrd 
br t w'w n tbe np p rr and kntn fragmenU of the femur foUo'tnf a eubtro- 
rhanterie osteotomj and tiHerted into a groo\T eut in tbe Uehhim. This 
operation wlU also eorreet any colorldent adduetloo defonnitv 

pletcd by application of a single hip spica, which is retained 
for at least three months 
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the conccnitnl form A pin«»«ntons nrtlintis ninN iKTurmtlic 
tcrtinrv slope of vNplnUs llic smiosjoI lurmUnvuc Ik'Ihr 
thickened nnd infillmted ^\IlIl nndti|de pinnnmtn The 
sNTnplonis nnd stpns rrscndde lidierrulosis of n joint Inil 
pnm is not so innrkcd Tlic Wnssennntiii rmetion is |M>siti\c 
nnd tlie condition res|>onds (o nntis\ plnlitic Inntinent 
cspcnnlK the cvlidntion of polnssmin hkIkIo llie joint is 
ininiohihsc<l in the ojitnunni |H>si(ion for nnkvlosis ns the 
joml nsindW it'coNcrs Nsnth rcslnction of nio\tincnl 


NEUROPATHIC JOINTS (CHARCOT S JOINTS) 

(luircot s joints i>ccnr in lnlM*s ]Hnp)icnil ncnnlis tmiis 
\crsc iiiNchtis nnd s\nn^oin\cliii Tlie jnitliolojjicid pniccss 

^ ^ 1 


F III 102.— Charrot ■ Joint tbovlng the nbnomuJ mnliflltN 

not due to h>’phihs jyrr *r but is n result of tmunin to a 
joint ^herc some degree of nnnesthesm is present ns a result 
of the nerve lesion Thev iisunllv occur diinnp nnd nflcr 
middle age and are characterised b> the nppenrance of n 
rapidly inerensing painless ciTusion into n Inrpc joint such 
ns the knee shoulder or elboiv There is excessu e mobilit\ 
of the joint which leads to instnbihtj (Fig 102) The 
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TUBERCULOSIS OF TITE UPPER EXTRE.Aim 
The upper extrcmit\ is not so commonJv afTected b) 
tuberculosis m children but often is m adults and is then 
frequently associated mth pulmonarj tuberculosis For 
shoulder disease immobflisatjon js pronded br means of a 
plaster shoulder spica As bon> nnlcjlosis is rare an extra 
articular arthrodesis is often performed bj fixing the acromion 
process to the greater tuberosiU A plaster spica is applied 
^th the arm abducted 00 rotated latcrall\ and flexed so that 
the elbow is in hne ^nth the front of the chest, and retained 
until umon is sound Fixation in this position will allow the 
rotation of the scapula to compensate to a considerable 
degree for the loss of shoulder movement. 

Tuberculosis of the renst and elbaic arc treated b^ im 
mobilisation m plaster with the joints fixed m the optimum 
position as for ankslosis offer ncute infective arthritis 
Amputation is often needed in eldcrh subjects, Ixjcnusc of 
the progressMe toxaemia, uniting and sinuses 


SYPHILIS OF JOINTS 

CongamtaJ Si/philitie epiphi/sitis occurs in infants 
dunng the first few months of life The hmb becomes 
swollen and tender and suppuration of the epiph\Tns maj 
occur The latter maj c\cn sepomte from the diaphjsis 
causing a sensation of crepitus on palpation A Wnssermann 
reaction should be taken from the mother or the infant 
it will be positive in the majont\ of cases The condition 
resohes i>'ith general ontisvphilitic treatment, but the 
afTected hmb is immobilised until the epiphysitis has sub- 
sided and there is no further risk of separation or displace- 
ment of the epiphysis 

(6) A bilateral painless effusion into the knee-joint is a 
frequent occurrence m adolescent sufTerert. from congenital 
syphilis On aspiration of the jomt a sterile straw-coloured 
fluid containing lymphocytes will be obtained The efTusion 
subsides with rest m bed and general nnbsjqihiUtic remedies 

Acquired — A bilateral pomlei>s efTusion mnj occur m the 
late secondary stage which is identical with that occiimng m 
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Treatment — JnntiiKnt is iisiiiilK in llu Iiniids n 
pliwinnn niul tlic priKnil lrnilin<nl is InrpoK innlicnl 
Slcnsnrcs nsc<l c<»nsist of inj*^ Inins of jjold stills \ncriiics 
nnd tlic rcni<i\nl of srplio foci // it cufrtitinl hmcnrr lliiit 
an orlhojxinlic should nt njuratr lu the Irrntinruf from 

(he cnmmcnerv\ent tf n Kurerx*ful result it Io he nehinrd The 
aim of mu trrntnunt of tlic condilmii must Ik* 

{i) \o prrrrut contmclurcs uhich priHlnrc dcfomnlN 
(n) to relieve jinin and md ncoverv of the joint 
(in) to leave tlic patient with a nscful joint le n juiinlcss 
Joint where sonic ilepree of niovcnicnt is jnisstlilc 

To these must Ik. ndilctl later inensnres dcsipncil to incrcnsc 
movcnicnl nr provide stalnhlv hor nil these orlhojmcdic 
surgerv is nccessnrv hut it is reprellnhlc that niniu |mticnts 
come to the orlhopncilic surRwin in the later stages of the 
disoosc seeking nhef of estal)hshc<l deforniitv 

In the acute nnd sulmculc Kluges the joints should he 
splinted in the optimum position wliicli will rest the joints 
and prevent stretching <»f iinv muscle groups I iglit re 
movable plaster sphuls which will allow phjsiothcmpv to 
be given arc providevl for nil afTcclct! joints The ph\MO 
therapeutic measures consist of short v\nvctlicmp> dinthcrnn 
or infra red radiation The jidiils kIiouIiI he put through n 
range of passive movciucnls and ifiiossiblc activ e mov ements 
undertaken each dnv to jnxvciil fomintion of adhesions 
Traction is beneficial in the presence of muscle spasm nnd 
severe pain and the mctho<ls used resemble those for 
tuberculosis of joints 

Operoiire meeuuret in the corlj stages arc rnrclj indientcd 
although svmpathctic gnnghonectomj maj hnv c n beneficml 
effect bj increasing the blood supply to the joints Sj nov 
eetomy is useful in the knee joint when there is a large 
persistent effusion nnd thickened hjnovial membmne associ 
ated with considerable rcslnclion of inovcmcnt The after 
treatment of this operation consibU of immobilisation in n 
plaster-cast for six weeks followed by mobilisation exercises 
L<itrr treaiment is directed to the relief of pain and 
deformity and when a large joint is afTectetk causing con 
iiderable pain nnd stiffnchs arthrodesis is n satisfactory 
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nrticulnr surfnccs show evidence of gross destruction whilst 
new bone forms in the joint capsule and periarticular tissues. 
Treatment, — This consists of stabilising the joint either 
bj an arthrodesis operation or by weanng an appliance such 
as a walking enhper or brace Arthr^esis is often un 
successful because the bone is usuallv o\ ascular Amputation 
may be necessary if stnbihtj cannot be obtamed bj the above 
measures^ particularly when the ankle joint is affected 


RHEUMATOID ARTHRITIS 

Rheumatoid arthritis is a common crippling affection of 
voung adults It affects the small joints chieflj especially 



Fio. KSL — Defcrrmltlra of Uw bands dw to rbmrmtold aithrHIi. 

the mctacarpo-phalangcal and tarsal joints, and affects manv 
jomts simultaneously The «y novial membrane of the jomt 
proliferates and spreads over the articular cartilage, causing 
swelling of the joint An addition to the swelling is provided 
by the periarticular tissues becoming swollen and oedematous 
liie joints thus appear spindle shaped, and the skin over 
them 18 bluish red m colour The local condition is accom 
pamed by general evidence of a subacute arthritis te pyrexia 
sweating and an mcrcase in the pulse rate and blood sedi 
mentation rate The patient is often anaemic and has the 
typical appearance produced by toxaemia. If untreated 
muscle wasting and spasm produce deformities which 
ultimately become permanent Joint destruction results m 
painful restricted raoi cment and further defomuty (Fig 1 03 ) 



DIM \S1 s 01 lOINTS m 

relief DcTj) \ m\ tlumpN is now bemp nsctl with incrcnsinjj 
frrrpicnrx with rimhI rrsiills When our Inrpr Joint issrsrroK 
nffcctol, nrtlinHlrsis is oflrn |>frfornir<I ns no joint is In’ltcr 
thnn n useless jininfnl joint \rtlin»plnsls pi\es sers sntis 
fnetnn results wliui innn\ joints osjieeinlK iHith hips nre 
nfTectotl 


OSTK) \UT1IIUTIS ()1 Tllh HIP 

Tile defomnlN n^siiltinp from oslc<Hnrlhnlis of the Inp is 
that of adduction intemnl rolnlion ntnl flcMon thus ennsinp 
the patient to limp Ojiemtixc mcnsiires im often iicecssnrx 
ns the condition often HTiirs after etmserxnlixc mmsiires 



Pm Irtl — rikrrrtsM aflrr uretalmloiiUsts TIk* 
dqiirir of tilt of thr worvlrn lumnl run l»r xnriofl to i)rt)\-lilo 
pT»>lt% nsU trtl « r praWtN rrslstantT r\rrrisrs 


Arthrodesis is |>erfomictl in xtanip patients with nffcction of 
one hip If l>oth hips art nlTcctcil a \ ilnlhuni cup ncctnbulo 
plastv nm\ Ik jKrfomiwl ]ii this ojicmtion the nrticnlor 
surfaces of the head of the ftmnr and nectnbuluni arc 
reshaped with reamers and a \itiillinni cup placed IkIwccu 
the surfaces (hip lOt ) After operation the limb is 
immobdised b\ Ilamdtoti IliisscII Imlancctl traction for four 
weeks Daily passixc and nssistc<l nctixc moxements of the 
hip are allowed and after four weeks the traction is remosotl 
and the ymticnt allow etl up xMlh emtehes and full weight 
bearing and non weight iKannp exercises allowed (Fig 105 ) 
In older subjects a McMnrmy osteotomj affords relief 
from pain whilst retaining hij> moxemont and eorrectmg 
deformity The femur is divided under X rav control just 
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measure Arthroplasty docs not gi\e \crv good reitilts 
because of the changes in the pcnnrticular tissues, which 
restrict mosement and cause pain but is often used when 
multiple joints are affected Slanipulation may be used for 
painful adhesions when the dtscase is quiescent This stage 
IS indicated b\ n persistently low blood sedimentation rate. 

Established deformiiift may be corrected by manipulation, 
traction tenotomies nnd osteotomies when the disease is 
quiescent 


OSTEO-ARTHRinS 

Osteo-arthritis is a degencrati\c condition of n joint, 
usual!} a large joint which occurs most commonly m middle- 
aged subjects Trauma is a large foctor in the production 
of osteo-arthntis especially after froctures inyolring the 
joint surfaces or where mal alignment increases the strain 
borne bj the joint Presnous osteochondritis of cpiph}ses 
IS often the predisposing factor In many subjects osteo- 
arthntis IS esidence of the odsencing } ears, and is purel} a 
senile change 

The joint cartilage degenerates and pressure bebvecn the 
articular surfaces compresse** and erodes the soft cartilage. 
The bone underneath becomes condensed and dense Out 
growths of cartilage at the joint margins form osteophj'tes, 
nnd these may become detached and form loose bodies m 
the joint The degeneration and erosion of the cartilage 
cause narrowing of the joint apace and this is evidenced by 
X ray examination of the joint 

The patient complains of pam and stiffness m the affected 
jomt, usually worse in the mommg after resting and m wet 
weather Fhe stiffness often decreases after the patient has 
been up and about for a few hours Deformity may be present 
because of muscle spasm On exammation, some degree of 
swelLng of the jomt is evident, and crepitus is felt when 
the joint IS put through its restricted range of movements 
Tr©atm#nt — A wJtrch is made for sepbc foci and these 
removed Deformitv is corrected by traction or tenotomies 
or osteotomies Intensive physiotherapy is given, and these 
measures, combmed ^nth rest and traction, afford considerable 



HIM \S| •» III lOINT' 


17*5 


ocCTir >n jnflnintiinttin (‘tiniUfiotis Midi nv fulK’rrnlnsis niul 
nflcr tlic orpnni’'nln)ji <»f nti iiilm jirlirnlnr IinriiunTlmj^c 
fdllnuinc tmnnin ( nrtilapttwuf nml o^lnt rfirfilniiitiotif l«ir>sc 
IkkIios nm\ iltNcIop in 

(n) osicihnrilinlis hrii an n^lctiplis tr iKToitu^s dolnclu d 
(/») t>slc<K'h«)ndnlis dissrcniiv wlirii n purr nf nrfinilnr 
mrldnjTT nrrnivrv and l>rr«»nirs drlarlicd and lu-s 
fnr in tlu joint 

(r) multiple liMivt max Ik <liir In sx nox ml clioniln> 



Fia 100 - \ rB\ I lmtojrT4| li of U r**- 1 l\ In Ihr joint rc^lllnc 
fmiii Oslrarlmnarith li s4-i jns 

niatn n coridttioii alien tlit sxnfuinJ nicnibrnne is 
studded with niinurous M'ssile and petlimculntcd 
ostco-cnrtilnjjinous IkkIh*s 

Bony loose I)f>dic*s mnj ri*siilt fnim injur\ detaching 
oxteophj’tcs or small pieces of articular surface xMth pieces 
of underlving iKinc J.rfx>si IkkIk*s cause rcpcatcel locking 
of the alTccted joint folloxvcil li\ the appenmnee of an 
effusion The locking is nccomjmnieil bj jmin the site of 
the pam and the degree of flexion of the joint xarjnng with 
each locking because the I<K»se lxxl> moxes about in the 
joint \^:th repented attacks the pain and swelling become 
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abo\c the lesser trochanter nnd the shaft nio\cd inwards 
under the neck of the femur for one ineh The limb is then 
immobilised m a hip spica for twelve weeks the patient being 
allowed up vnth crutches meantime After removnl of the 
plaster full weight bearing exercises arc allowed conecn 
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muvlc 18 contmclinp The jmtient cxiicnniccs n sudden 
scNcrc piun in tlic nntenor fts|>ccl of the nrm follnwctl li' 
considcmhlc ccch\mosis nnd swelling Allcnipts to (Icrt tlic 
dlx>w nre pnmfid inctTccUsc nnd arc ncconipnnictl hj the 
npiKfimncc of n swelling m the upper hnlf of the nmi, due to 
the upi>cr ]>nrl of the nmsclc coiitmcling without nnN rr 
sistnnee Suture of tlic muscle liclh Is nreesvin to restore 
the function of the ruuselc 

(Z») The tendon of the long hood of biceps nm> rupture 
m nn old patient who 1ms ostco arthritis of the sliouldcr 
joint. Tins mn% cnusc nttniion of the tendon ns it passes 
in the proo\c in the hutncnis and slight Molciicc mil} then 
be follow c<l h\ rupture of the tendon There is a sudden 
snnppmg Kcnsnlion locntctl in the shoulder followed h\ 
pain in the shoulder csiiccmlU when the cIIkjw is flexed or 
supinotcd nnd the muscle l>ell\ is niorc prominent and lower 
on the affected side Tlic rupture is treated 1>) suture of the 
tendon or In suture of tlic distal part to the short head of 
the biceps 

(e) The supraapinatus tendon — ^TIic suprospinntus tendon 
forms the roof of the shoulder joint and is insertetl into tlic 
greater tubcrosiU of the humerus Its action is to hold 
the head of the humerus to the glenoid ctwity when the 
moicmcnt of abduction of the shoulder begins 

The tendon may be torn from its insertion or rupturcil 
m dislocations of the shoulder joint or bj a direct blow o\cr 
the tendon The patient complains of pam in the shoulder 
and cannot abduct the arm normally unless he is nisistod 
for the first 80 of the mosement. If the abducted arm 
IS gradually lowered below the patient cxpcncnces severe 
pam and thr arm falls to the side because of reflex inhibition 
of the abductor muscles (Fig 107 ) 

The tear must be repaired by suture followed by im 
mobiUsation of the nrm on nn abduction frame for four w ceks 
Active exercises arc then commenced and the abduction 
frame removed when actisc abduction to 140 is possible 
Calajieaiion of Oie tupr(uptnaiua tendon is a condition 
where calcified deposits arc found m the tendon and insertion 
of the suprospinatu* muscle There is msnnably a history 
of prcMous mjur\ to the shoulder region which is followeil 

II 



170 Fn^CTURES AND ORTIlOrAEDIC 8UROEB\ 


IcAs nncl the ease ^\lth which unlocking is obtained increases 
Muscle A\nsting occurs, and causes a sense of nenkness in the 
joint 

Treatment — Loose bodies causing sj mptoms are remoA ed 
operation After treatment consists of active exercises 
designed to restore the muscle control of the joint 


SPECIAL INJURIES AND AFFECTIONS OF THE 
SHOULDER-JOINT 

llTien a joint is mjured, the movements which arc chieflv 
afTected and which arc recovered with difllcnlt} are those 
which have been acquired most reccntl> dunng the process 
of evolution In the shoulder joint, lafcrnl rotation and 
abduction are the most recent acquisitions and these move- 
meats are alTected most in shoulder mjuncs Thus m the 
treatment of these mjunes, the joint should be immobilised 
in abduction and external rotation 

SPRAIN OF THE SHOULDER JOINT 

A sprain of the shoulder joint mnv follovr a feudden 
wrench and is accompanied bj extravasation of blood into 
the periarticular tissues and the appearance of an effusion 
in the joint. Pam is felt down the arm and over the shoulder 
Treatment consists of resting the arm on nn abduction frame, 
accompanied bv active and passive movements of the joint 
to prevent the formation of adhesions and to retain muscle 
control Radiant heat or diathermv should be applied liber 
allv The frame is removed vrhen the arm can be octivelj 
abducted to 140 K adhesions are present, a mampulation 
under general anaesthesia vnll benefit the patient, but it 
nnist lx; followed bj a course of active shoulder exercises 


^rUSCULAR INJLRIES 

(a) The hicepi — Rupture of the muscle belly of the biceps 
may occur following sudden extension of the arm vrhen the 
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tlic mere nnncsihclic notion nml nooclomtcs resolution 
When the condition Ims hceomc chronic oiircttnpc of the 
cfllciflcd mass nfTonls the s)>cc<Ucst cure 


suiJDHToii) nunsiTis 

SiiMcltoid biUMtis IS nssocinlctl uilh pnin nnd swcllinp 
m the deltoid rcpion of the bhoiilder nnd pninfnl nhdiiction 
It IS trcfttwl bs rest upon nii niKluctioii fmme nnd locnl 
ph\siothcmp\ licnt in the form of short un\c (lmthcnn\ or 
infra red mdintion l>cmg most \nlimblc Gcncml mensnres 
such us attention to the l><»s\cls and rcmosTil of septic fixn 
arc important fnetors in mdtnp reeo\cn 


PbRIAUTHRITIS 01* TJIE SlIOUIDhU 

Penorthntis of the shoulder is a 8\ndrome where one 
definite shoulder mo\cmcnt is roslnctcil nt first Ixsanibu of 
ponarticulnr odhcsions Trauma is not a common factor m 
the aetiologj but septic foci arc usunll} present I^ter 
other mo\cments l>ccomc restnctcil producing the frozen 
shoulder Cencml treatment is mmr^ nt the elimination of 
toxins bj purgation the adminislmlion of liberal fluids and 
lTmo^■al of septic foci Locolh ncti\c exercises should be 
hupplemcntod bv heat gi\cn by mfm rod radiation or short 
wn\e diathermy Manipulations under anaesthesia nre 
inAflluable means of impronng movement nnd function 
Onfj one movement should be increased nt each mnmpula 
tion othcnvisc a sc\erc reaction may result and produce an 
increase of the stiffness 


BRACHIAL NEURITIS ' 

Bracbinl neuntis is a term loosely apphcil to pain m 
the bhouldcr and arm It may be due to any of the abo\ c 
conditions to a ecmcal nb or to fibrosities of the neck 
museiea, ttapejius nr muscles of the shoulder girdle to 




Pid 19S. — (Alnftftioo of the rupnaploaUu teodon 

frame with the application of heat by infra red raj or short 
wave therapy Injection of the tendon and its insertion 
with 2 per cent, novocame offords considerable relief bevond 
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AC13TV TUAXIMATIC S\NO\lTlS 

Acritc tmunmtic smiomIis cif the knee joint rrscnililcs 
ssnoMlis in nn\ other joint hnt m the knee pnrlicntnT enre 
IS tnken to preserve the function of the qnndnccjis ninscic if 
chrome disnhihlv is to he n\oi(tctl This nnisclc proup mpulK 
^vnstcs unless ncli\c exercises nrc commenced immc(lmlcl\ 
trentment is stnrtcd Tlic limb should lie rested in lied niid n 
firm U shaped pad and crf-iK Imndagc plnctxl oscr the supm 
juitcllar pouch Qundrice|)s drill is practised dniK Rcsolu 
tion and return to full function vnncs ^^th the scNcnU of 
the injurs the mminmm period licinp 2-3 aceks 


TOUN MEDIAI COLI..\TEnAb LIC AMENT AND 
FIBULAU COLLATEBAI LICAMEN’T 

Tears of thet^c ligaments nrc due to forcible abduction 
and adduction of the knee not associated 'nth rotation of 
the tibia or the femur Partial tear* are common Thej 
arc associated \nth pam occentiiotcd b' stretching the 
ligament bj manual abduction or adduction and mth 
tenderness O' cr the origin or insertion of the ligaments into 
the eondvle of the femur or tibm and fibula An abnormal 
degree of abduction or adduction is not found ns m n complete 
tear 

Treatment consists of the application of n piaster from 
the ankle to the groin, so as to allow walking and to prc'ont 
any lateral strain on the knee joint- Quadriceps exercises 
arc commenced immediotclv The plaster of Pans is rcmo\ ed 
after fourteen dnjs and full acU'c mo'cmcnts of the knee 
commenced 

Compietc tears are associated mth marketl instahiht) of 
the knee-joint and abnormal abduction or adduction mobilit' 
IS present, while there is tenderness along the ligament 
Consers ati' e treatment is on similar lines to that for a partial 
tear but immobilisation is continued for six weeks Repair 
rnreh occurs bj consersoti'c methods but if netne qiindn 
cep', dnll and anibulQtor\ treatment is use<l the muscles 
nia\ control the knee Mifilcicnth to nllou a swientnn worker 
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ostco-nrthntiR of the ccr\ical spine, or to nnk\ losing spoil 
d\litis afTccting the ccr\icnl spine Treatment is directed 
to the underlvmg lesion True neimtis of the branches 
of the brachial plexus causes partial paraljscs of the nerves 
Treatment is similar to that for tmumatic pcnphcml nene 
lesions 


TENNIS ELBOW 

fcnnLS elbow is the name gi\cn to a painful condition 
of the lateral aspect of the elbow common after playing 
certain games such as tennis or golf The exact patholog) 
IS unknown It is thought b^ iiome surgeons to be due to an 
inflammation of an adsentitious bursa present between the 
origin of the common extensor muscles of the hand and 
forearm and the lateral epicondyle of the humerus Others 
think it to be due to adhesions following a partial tear of 
these muscles 

The patient expcnences pain and tenderness over the 
lotcrnl cpicond) le during octii e mo\ ements of the elbow 
The surgeons who believe in the bursitis theory operate 
on those eases to remose the bursa Others manipulate the 
elbon to break the odhesions the elbon being extended 
with the arm pronated and the wnst flexed This cfTcctivelj 
stretches the extensor muscles After mampulation a course 
of massage sinusoidal baths and active elbow exerdses is 
prescribed 


SPECIAL AFFECTIONS OF THE KNEE-JOINT 

The pecuhnr anatomy of the knee-joint renders it particu 
lari) liable to mechanical derangements which interfere with 
the function and stability These are often knoivn as 
mtcmal derangements, a term onginallj apphed to them 
bj illiaro Hey of Leeds in 1808 

The sjTnptoms and treatment of acute arthntis and 
wounds of joints in general have been discussed and the 
same principles are applicable to the knee-joint. 
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\(UT? lltMMATK S^^^nIT^S 

\rutp tmnmnlir smiomIis of llic khrr joml n-Mtiihlrs 
s\no\T(is in nin oilier jnitil but in llic knee pnrtinilnr enrr 
is Inkcii lo presen c llie fnuction of llie tpindnccps innsclc if 
climnic (lisnblliU is to be n\ oulctl Tins itiiiseli ^Toiip mpi(ll\ 
xinstcs unless netiNc exercises nre miiitnciiertl ininudinleK 
Irmlnieiit is stnrled The tiinb slioiihl Ik* rcsietl in IkxI niid n 
fimi U shn|>e<l pnd nml erxjK? iMUulnpc pliietxl o\cr the snpm 
pntcllflr jHiiicIi Qiindneeps dnil is pmelisctl dniU Ilesnlii 
tion nnd return lo full fiinetion \nnes uitli the sc\cril\ of 
the injiin the niininmni fioniK! Iiemp - T ueeks 

TORN AimiAI tOII^mUAI lUAMhNTAM) 
MIIUIAR COffAThRAI IKAVhXT 

Tcors of these hpnniciits nre due to forcible nlxluclion 
and ndductiou of the knee not nssoemted with rotation of 
the tibm or the femur Partinl tears arc common Thc\ 
arc associated with pain ncccntuatcxl b\ strctchinp the 
ligament b) manual abduction or adduction and with 
tenderness o^er the ongin or insertion of the hgnmcnls into 
the eond\le of the femur or tibin and fibula An abnormal 
degree of abduction or adduction is not found ns in a complete 
tear 

Treatment consists of the application of a plaster from 
the ankle to the groin so os to allow walking and to pre^ ent 
an> lateral strain on the knee joint Quadriceps exercises 
are commeneed immcdinteh The plaster of Pans is rcmo\ cd 
after fourteen dnjs nnd full nctise mosemenU of the knee 
commenced 

Complete tears arc associated with marked instabilitj of 
the knee joint nnd abnormal nlxluction or adduction mobility 
IS present, while there is tenderness along the ligament, 
Conser\nti\'e treatment is on similar hues to that for a partial 
tear but immobibsation is continued for six weeks Repair 
mrej\ occurs by conser\nti\o methods but if nctue qundn 
ceps drill ond nmbulntorv irentmeut is uho<1 the muscles 
ma\ control the knci. suntcientU to allow a swlcntnr) worker 
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to carry on his employment For others Tvhose ivork is more 
strenuous further measures wiU be required to control the 
mstabilitv This may be done by earing a knee cage to 
hmit lateral mo\ement or by an operation designed to 
reconstruct a nc^ ligament, using fascia lata for the flbular 
collateral hgament and the deep fascia or medial hamstring 
tendons to replace the medial ligamcnL It is important that 
daily quadneeps drill be instituted the day aftCT operation 
Other exercises which arc used after this and other knee 
operations are 

(1) Dangling the legs o\er the bed and alternately ex 

tending and flexing each knee 

(2) Raismg the extended leg by flexing the hip whilst 

lying flat, and then abducting and adducting the 
hip This exercises all the thigh and buttock 
rauRclea 

(8) Bicyclmg — stationary and otherwise This should be 
mtroduced \ery gradually otherwise an effusion may 
appear 

TORN CRUCIATE LIGAHEENTS 

The cruciate ligaments ore strong fibrous structures 
attached to the mtercondvlar notch of the femur and the 
tibial spme They prevent antero posterior moyement of 
the tibia on the femur The anterior cruciate hgament is 
taut when the knee is extended and the postenor ligament 
15 taut when the knee is flexed They are only injured by 
severe trauma and, when tom, damage to the jomt capsule 
and other jomt structures is bound to be present, fracture 
of the spme of the tibia. 

The injury is either forcible hyper extension of the knee, 
such as a yveight falling on the unsupported extended knee 
or a fall on to the flexed knee There is marked swellmg of 
the knee, due to mtra articular haemorrhage and abnormal 
antero-postenor mobility of the jomt is present. Old tears 
cause instabihtv of the knee the knee frequently letting 
the ^latient down because of defcctiye muscle control of 
the joint. 
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Treatment odtisDts of rmmolMlivilioM id plush r of I’uns 
fnmi Ibr 1 <k*s to tlic pniin nflcr nspinituin of llio hncinor 
rlmpic cfTiision Qijn<lncrps «)nll is codddcdwI ininicilintclv 
The plaster <»f Vans is rcnioxrit nftcrMX weeks nnd full net is c 
knee cNcmses eoniiticticctJ Hcpnir is not eonuMOD but poof! 
nuiseulnr de\ clopnient will nilow useful function niul eon 
sidcmblc sfnbilits in most enscs 


In old eases the aim should Ik? to inipnise the muscular 


control If instalulits is still pre- 
sent n knee rape is worn this 
restnetinp the uhimminl tnobilits 
and also knee moscnicnt Ojicni 
fions tn reconstruct the hpaments 
usinp fascia lata or scnulcudmosiis 



tendon arc seldom advisable ns 


nu c> T>« AMnno* »OM 


the new hpnnicnl* stretch aiul the 
disabilits persists 


INJUllILS Ot TIIL ShMI 



LlTsAR CARTIMt 


»geinM*»«u tm 


Tcar5 and displacements of the 
semilunar cartilages arc common 
injuncs of the knee joint the 
medial cartilage l>cing damaged 
ten tim« more often tlian the 
lateral cartilage The miur\ is . ^ , 

, " * •' i-io 100 — Thtw tj-pes of tmrof 

particularly common in foot the medial artnOurmreartnage 
bailers and m miners (Kig 100 ) 

The medial eartHage is tom bj a sudden extension of the 
knee, from a position of external rotation abduction and 
flexion of the tibia on the femur The cartilage is nippetl 
between the articular surfaces ns the femur tends to pull the 
cartdage Intcmll^ away from its attachment to the medial 
collateral ligament This results in the cartilage being tom 
transvcrscl) at any point, or it mn> be split longitudmalh 
so that the mobile part dislociatcs Into the joint between the 
bonv articular surfaces and causes locking In locking 
extension is suddenK limited at a certain degree of flexion 
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nnd the joint cniinoL l>c extended l)\ iimminl force The 
knee joint Ls swollen because of a serous effusion and painful^ 
nnd the patient usimlh cannot bear aeight on the leg 
Tendcmci>s can often be elicited o\cr the anteromedial 
aspect of the joint The dislocation is reduced bj mampula 
tion under anaesthesia and the limb should then be im 
mobihsed on a back splint nilh a pressure bandage apphed 
to the joint. Quadriceps dnll is instituted on the same dav 
Full knee moicments are allowed on the tenth da\ and 
weight beanng exercises commenced on the fourteenth day 
The inner side of the shoe and heel is wedged -^V 1 ° prevent 

abduction and lateral rotation strain at the knee, and 
exercises arc continued until muscle function equals that of 
the unaffected leg 

If the after treatment is not corned out, the quadriceps 
muscle wastes considcrablj leading to constant weakness of 
the knee The patient then complams of the knee repeatedly 
letting him down The treatment should then be directed 
to improving the muscle control of the knee-joint- 

In recurrent eases, excision of the whole cartilage by 
operation is necessan A tourniquet is used to prevent 
haemorrhage obscuring \nsibibt7 and to avoid constant 
swabbing of the joint An absolute no touch technique is 
essential After the joint is closed a firm wool lajer bandage 
IS applied, before remo\al of the tourniquet using alternate 
layers of wool and bandage This controls haemorrhage 
The tourniquet is then reraoicd, but no splmt is apphed. 

Faradiim to the quadncepi and quadriceps drill is com 
raenced the day after operation The sutures are removed 
on the ninth or tenth day and the patient allowed up on 
the fourteenth daj Full actne knee exercises ore then 
practised Weight and puUej exercises are very valuable m 
restonng normal function but roust be cautiously introduced 
if effusion 18 to be avoided. 

Lateral cartflage injuries are due to internal rotation of 
the adducted and flexed knee giving similar symptoms, 
but locking IS not common There Is often a click heard 
when a certain degree of flexion is jiassed, and this together 
mth weakness of the joint, is the chief symptom Treatment 
is similar to that for a medial scraflunor cartilage mjury 
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Discoid lalerol cartllago — Occnsumnlh the Inlcml cnrli 
Inge IS n complete disc mstend of licinp scniieirculnr It is 
usunWv Inlatcml The coiulition is nssocinlc<l with n loud 
chckinp sound svhen the joint is flcvwl or extended some 
pam in the Intcml nspccl of the joint nnd uenkness of the 
knee The cnrtdnpc is cxdscil if ssniptoms nrc present 

Cyits of the semilunar cartilage nppcnr ns roundeil c\sti(. 
swellings on the Intcml or nicthnl aspects of tlic joint arising 
from the semilunnr cartilage the Intcml cnrtdngc licing 
more eommoids nfTected than the niedml cnrtdngc Tlicrc 
vs usunlK n previous historv of Imumn nitliough some 
surgeons think thnt the cssts arc congenital m origin 
Locking IS mrc and often the onls complaint is the 
presence of the swelling 

Trfalment — Tlic cN'st and the whole cnrtdngc must l>c 
excised to gunmntec cure The after treatment is the same 
as thnt follovsing excision of a tom cartilage 

AhFFCT10>S Oh THE IKHUPATh LU\U 
FAD OF FAT 

The mfmpalcUnr pad of fat lies bctvNcen the mfmpntellar 
ligament and the »vno\nnl membrane of the anterior aspect 
of the knee joint ^^^len the knee is extended the pad of 
fat IS pulled up together with the patella and in this manner 
nipping of the pad between the articular Hurfaccii of the 
femur and tibm ta prevented If the pad should be increased 
in size or if the quadriceps be weak nipping commonh 
occurs This causes haemorrhage into the pad of fat and 
further enlargement Enlargement of the pod is common lu 
rheumatoid arthritis 

The patient complains of pam when extending the knee 
especially when going up and dowm stairs The nipping 
often results in effusion and quadriceps wasting and this 
leads to a sense of weakness m the knee tVTien the knee 
is examined a tender puHlncss is found m either side of the 
infrapatellar ligament Active and passive movements of 
the knee joint arc usually normal except for the Inst 16 -20 
of extension when pam is cxpcncnecd l>ohind the infra 
jiatcllar hgament 
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Traatment — Raising the heel of the boot } in, to prevent 
full extension of the knee often flUo^vs the sweUing to subside 
m traumatic cases This treatment should be supplemented 
b) quadriceps cvcrcises and faradism In 8e\cre cases, a 
knee cage nla^ be needed to limit extension b\ 20 -SO If 
the condition persists or recurs after conser\ati\e treatment 
operatn e removal of the pad of fat is undertaken 


RECURRENT D^SLOCATIO^ OF THE PATELLA 

The patella maj be dislocated medially or laterallv and 
this maj be due to trauma alone or to defects m the knee 
i\hich alloM the patella to dislocate svith a slight injurj 



Fkl iro — Ovteotomv aad Insfftloa of ■ bow vrdfc to rtmte 
th« Utenl r^moni] condole 

The latter lead to recurrent or habitunl dislocation of the 
patcUa, and this is usuall} lateral in direction The ease 



Fio 171 — Medici tniDtplaiit«t)oa of tbe lifamenttim p«tell«e 
ft urecta tlv UtenJ doiatwo puli of the qmtlricep*. 

With which dislocation recurs is due to (1) the lateral femoral 
condjle being poorlv developed and the patella Ring antero- 
lateraU} (Figs 170 and 171) or (2) the presence of genu 
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\*nnim often mchitjc in onpn >\hicli incrcnscs the tend 
cnc\ for the (pindnccps to pull the jwitclln Intcmlh when 
contmctniR 

The pt\tc\ln \n sUeh crscs disUwatcs clunnR n sudden 
contmctioii of tlic <pmdnce|>s when the knee is nlniost fulU 
c\tcndc<l nnd the hmt e\cric<l Tlicrc is pntn nnd s>selljnR 
of the knee nnd the joint is nxc<l in n semi ficTctl position 
^ith the pntclln Imur on the lalcrnl nsj>ect of the joint 
^^lth ench recuTTcnce disloeation <»ecnrs nnd rctlnclion is 
obtnmcd with incrensinp ense nnd the joint lieeonics wenk 
rclnxcd nnd unstnlilc Re<hiction is obtninctl hs rcinxmp 
the qundneeps h^ flcxinp the hip nnd cxtenilinp the knet 
The patella is then cnsiU nmnipnlntctl Iwick into position 
The inner sides of the shoes should lie nosed in order to 
prc\cnt nn% tendcncN to nliduction at the knee and qundn 
ceps exercise and fnmdism given Recurrent dislocation is 
nn indicntioii for opcmtiv c treatment Man> operations hnv c 
been devised to prev ent recuircnco of the dislocation Firstlv 
anv but slight degrees of genu varum must be corrected 
If the lateral condvle is defective, it mov be elevated nnd 
graft inserted This is combined with soft tissue operations 
The pnnciplc of these is to align the pntclla the line of pull 
of the quadncciw and patella insertion bv moving the patella 
ligament with a piece of bone to a new insertion on the 
antcro-medial aspect of the upper cnil of the tibin After 
operation the limb is immobilised in plaster of Pans for six 
weeks Quadneeps dnll is performed daih AMicn the 
plaster of Pans is removed active knee movements nre 
encouraged b> remedial exercises and vrcight nnd pullcv 
exercises ns performed after opemtions for tom cartilage 
The operation «if excision of the patella is now tending to 
replace the abo^c operations and the after treatment is 
identical with tlrnt follovnng excision of the bone for fracture 
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AFFECTIONS OF THE SOFT TISSUES 

GANGLION 

A GANGLION la n cjstic rounded swelling situated 
m relation to tendon sheaths and joints, being 
commonly found at the wnst and o\er the donum 
of the foot The c>st contains thick gelatinous, clear fluid 
It is thought to be due to a mueinous degeneration of fibrous 
tissue related to joints and tendons, or a degeneration of a 
benign hyperplasia of the sj'noxnal membrane or tendon 
bhenth 

Treatment, — Consenatue measures consist of aspiration 
and injection of the c>8t with stenie collodion This produces 
an aseptic reaction with obUtemtion of the cyst. Operative 
treatment is undertaken when the aboie fails, or when the 
evst IS multilocular It consists of excision of the whole 
c^ st wall 


AFFECTIONS OF BURSAE 

A bursa is a closed sac lined with endothelium and con 
tains a fluid resembling svnovinl fluid Some ore constantly 
present, whilst others desclop onlv as a result of irritation 
The latter arc known as ad\entitious bursae, and common 
examples are the bursae over exostoses or over the tendo 
Achillcs at the heel 

Traumatic bursitis — \ blow o\er a bursa results m a 
serous or haemorrhagic effusion into the bursa This quickl\ 
subsides with aspiration and the apphcation of a firm bandage 
If trauma is repeatedly appbed os in occupational trauma 
a chrome swelling and thickening of the bursa occurs 
Common examples are houscmoid s knee (enlargement of 
the prepatellar bursa) and mmer s elbow (olecranon bursitis) 
Infection mn^ be suixmddctl The chronic bursa needs 
excision 
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Infective bunllU - Infittix! bursitis iiiin ix p]lo}ln\ic 
in onpti niul rrsciiililcs ncuir biflnnUTifttiuii cistulicrr the 
prcpntcllnr nii(\ nlcrmium bnrsne Ix’inp nu>sl roinniunK 
nfTcclcd Trcntincnl consists of iiicisi<m ami dmiiinRc 

Tnltrrtulous or tifphthftr bursitis iimv Jiccur nnd affect 
the snlMlcIloid nnd prepatellar lairsnc Tlie bursa is thickened 
nnd has n douphs etinsislcnex *»n |MiI|»ation TIic lul>crculous 
bursa ends for e^eision whilst nnlis\ phibtic measures nre 
gi\cn for the luctie t\ pc C bnlk\ dc|H>sits in n swollen bursa 
occur in pout 


AFFECTIONS OF MUSCLE AND FASCIA 

Wound* of muicle iicctl carK excision of the damaged 
skin nnd muscle m a Kimilnr mnnner to compound fractures 
as damaged and dead muscle left iw sttii forms on excellent 
culture medium for organisms 

Three thousand units of anlitctanic scrum is given to oil 
coses W'hcn the patient has recovered from shock sufTlcientlv 
to vnthstand operative measure*, the wound is excised 
cutting awav dead skin and muscle gradimllv until hcalthv 
muscle which contracts and bleeds frcclv is rcachctl Coun 
ter incisions ma> be necessorj for dromngc The wound is 
dusted with pcmciUin and sulphonnmidc powder or Rulphon 
amide powder alone and Lghtlj pocked inth vaseline the limb 
being immobilised in plaster Changing of the plaster is per 
formed only when it crumbles ond becomes soft with discharge 
The wound heals by granulations, and when these are clean 
and health) the plaster is discarded and the wound prepared 
for skin grafting bj cleansing the wound nnd reducing 
infection to a minimum by lavage m on irrigation envelope 
Small wounds arc often found to be healed vrhen the plaster 
is removed 

A modified method is to treat the excised wound immc- 
diatelj b> repeated irrigation with electrolytic sodium hj^io- 
chlonte (E S II ) For this a Banyan Stannard irrigation 
envelope, such ns is used for the treatment of bum* is applied 
to the limb and three-hourl\ irrigation with 10 per cent 
E,S H at 100 F commencetl (Fig 172) The concentration 
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IS reduced to 2J per cent ^hen the wound is clean and finally 
to 1 per cent. ^Vhen the wound is granulating well, skm 

I Rttlnj the Envelope (KNK) 

IKTorrAHT 

U ^ CM Um Mi b« 

m UM tv« ladM* ft w cIm 





Fio I7V — InWrurtJOQ diagram fcr trrigmUon trcfttnient- 
( Bimjiiii-Staimard.) 


grafting can be undertaken this step being performed as 
earlj as possible to prcicnt scamng and contractures, which 
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VllimONH (>1 Till HOIT TmHlTr*» 

tend to occur wlicn llir wound is nllowrd In licnl b\ pmtiuln 
tion nlonc 

Cloied muiclo injuriei, i e conluiioni — Tlio hnnsetl nren 
IS nmil\ slmpiHMl with clnslir sImpjMiiR for n few dn\s so 
thnl the muscle is not o\ crslrclclic<I, nud ph\ siolhcrnp\ is 
then commcncwl 

uiTi'Trnh Oh \ Mrs( r h 

Uupturc of n muscle occurs wlicn it is forcihl) strctchctl 
whilst contmetinp Tlic imisclc ruptures nt the junction 
of the bclh with the 
tendon or in the l>cll\ 
itself I’nrtml or com 
plctc nipturcs nrc cn 
countered A hnema 
toma dc\ clops hetween 
the tom ends, nnd a 
iwclling np|>CQrs nl>o\c 
the nominl position of 
the muscle bolK due 
to the contracted un 
attached bell} (Fig 
178 ) The patient com 
plains of considcmble 
pam m the muscle which 
is accentuated when he 
tries to use the limb 
Treatment of the 
partial rupture consists 
of immobihsation of the 
limb by a shng or splint, 
so as to rest the muscle After 10-14 da}8 this u. removed 
and physiotherapy commenced mnMage and heat being 
specially indicated 

The complete rupture needs exploration and suture of the 
muscle after evacuation of the hnematoma The hmb is 
then immobilised in such a position that the muscle is re 
lo-xcd tor example after suture of the biceps muscle the 
elbow is held flexed and aupumted b} a collar and cufl" 



l-ja 173, — Ruptore of the hJerw miwclc 
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reduced to 2j per cent when the wound is clean and finan\ 
to 1 per cent the wound is granulating ^^elI ikin 


I Fitting the Envelope (KNEE) 

iHPorrAHT 




Fia 1T2. — IfY^trnrtloo dlagnm for IiTlff»tion tre*tn>«it, 

(Duoyan btaonard.) 

grafting can be undertaken this step being performed as 
earl} as possible to prevent scamng and contractures, which 
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IaiIct llic rmi'.cirs In'ctnnc lilmrsctl mid rtnilnirltircs 
dc\clop piMnp llic iNpimt npi>rnmnrr of llir linml ullh Hic 
finpcrs flexed nl llie inlrr|»lmlmiRml joinis nml rxicndcd nl 
the nietnenrpo jihnlnnRrnl joints 
(Fips 174 mid 17*5) Tlie finperN 
stmifihlcn ^licn the \misI is flexcil 
whicli IS in contmsl to Dnpnv Irens 
contmctiire «licrr the conlmeturr 
persists 

Treatment — Projthijlnnt is most 
inijxirtnnt All fmctiircs nnd dislocn 
tions nround the ellxiu slionhl l>c 
rcducwl ns soon ns possddc to rctlucc 
swelling to n nniiininm ( rent care is 
nceilcd when fixing tlicsc injuries in flexion l»\ n collar nnd 
cufT and the degree of flexion slionld l>c rctlnctxl until the 
pulse of each nrin has the same \olutnc hen considcmblc 
swelling IS present, the ami should lx? sns|>cndc<l fponi n 
Ualkan lictim to aid reduction of the oedenm (As Fig 81 ) 
Heat should Iw applied to the rest of the I>od> I)\ n heat cage, 
this causing reflex \n5odilatfttion !)\ nlw>lishing spasm of 
the artenesi 

If there arc signs that the condition is commencing an\ 
plaster-cast should l>c split wide open nnd the arm suspended 
from a Daikon beam If the arm has 
been fixed n collar nnd cntT the 
degree of flexion must be reduced con 
sidcrabh If there is then no im 
pro\emcnt within two hour* operatise 
relief must be obtained Some surgeons 
split the deep fascia of the elbow region, 
thus relieving the tension beneath and 
allowing the circulation to rcco\ cr 
Others behesing that artcnnl spasm 
IS the chief factor expose the brachial 
arterj near the elbou and diside the 
arterj between ligatures nnd excise the traumatised section 
of the s essel after injecting the penartcnal s} mpathebe plexus 
with nosocaine These measures abolish the vasospasm due 
to oiemction of the sympathetic nersous system 



Fiq 175 — \oIkmanQi 
uchaemk- contracture 
The flngm cjn only be 
extended when the »rtU 
n flexed. 



hit] I'l \n!krmnn « 
l-Hiormlc rtmlraeluTr 
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whilst for the gastrocnemius the knee is flexed and the ankJe 
plantar flexed and the hmb fixed m this posibon m plaster 


VOLiaiANN S ISCHAEmC CONTRACTURE 

\olkinann8 ischaemic contracture is a contracture of 
muscles and tendons resulting from the afifected muscles 
being temporanl\ deprived of their blood supply It u 
most commonly seen m the flexor muscles of the forearm 
after elbow injunes but may occur in the antenor tibial 
group of muscles, and is a most crippling condition very 
resistant to treatment 

The ischaemia of the muscles may be due to venous 
occlusion at the elbow os a result of swelling and oedema 
under the deep fascia compressing the veins The muscles 
become congested and, as further swelling occurs the blood 
supply becomes cut off completely 

Another method by which the ischaemia msj occur is by 
reduction m the artenal blood supplj by spasm of the brachial 
artery resulting from contusion of the sympathetic nerve 
plexus around the artery (traumatic artenal spasm) 

The venous occlusion is often brought about or accentuated 
by the careless treatment of mjunes around the elbow m 
flenon with the arm flexed too acutely or by treatment of 
the mjunes m unyielding plaster casts without adequate 
supervision 

The early symptoms are pam and tingling or a sensabon 
of pms and needles in the fingers, and if unreheved, the 
fingers become numb and anaesthetic The pulse on the 
affected side is weak or absent Venous congestion causes 
the hand to be livid, but as ischaemia becomes more marked, 
the colour gives way to pallor The fingers become flexed 
at the mterphalangeal jomts and extended at the meta 
carpo-phalangeal jomts and when this is present, the muscles 
are permanently damaged It is important that the nurse 
shoifld recognise the early signs of the impending condibon 
and should summon the surgeon at once In severe cases, 
nerve paralyses result from pressure of the exudation into 
the bssues or from ischaemia 
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bnvchmlis nnlicim muscle of the nrm followinR injunct 
frncUirCT, nnd dislocations of the cltiow joint ond adjacent 
bones It is due to IcnnnR of the pcnostcum of the humerus 
at the time of injurj wth displaecnicnt of osteoblasts into 
the musdc and dcs clopmcnt of the bone from these The 
mass of bone is often irrcRular in sliapc and dcnsit) , and ma\ 
or mn\ not connect with the skeleton 



Fio 177 — MjmlUa omlficmns. Note tbe dqw booe focnwUoo 
antnlor to tbe elbow Joint. 

The presence of the condition must be suspected when 
the movements of the jomt become mcreasmgiy restricted 
and painful An X ray examinntion reveals the presence of 
the ossification in the muscle (lig 177 ) 

Treatment — The onset of the condition can be prcvcntctl 
to a considerable extent by the prohibition of possivc stretch 
ing of the elbow joint in an> form in an endeavnur to increase 
the range of movement following immobilisation for an injury 
The movement must be increased bj the use of active 
exercises only 
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TTeatvimt of Vie estahhahed condition — Con^ervahve 
meanires arc first tn«l the oim Ixjinp to stretch the con 
tracted muscles until the fingers can be straightened ^Then 
the Avnst is extended Tlie fingers are first splinted m the 
extended position with the mist flcxdtl The wrist is then 
gmdualh extended b\ means of special splints (Fig 170 ) 

If conscrsatise measures arc insufilcicnt opemtue treat 
ment is indicated Various operations have been devised 
for the relief of the contracture The commonest one is 
Max Page s muscle slide operation where the flexor muscle 
origin IS crnsetl from the medial cpicondvlc of the humerus 



Pin 170 — flpiint for \oLknMnns hrhifmif* conljirturr Adjust tbe 
splint w as to ocofomi to the anglf of IVxIon of tb^ mrist «hk+i h mjuiml 
to i K TT n lt foU ert«TMdon of the flagrrs. Ttw *pUnt Is tb«i padded «tth 
felt. Tbe hand and Bngen are bandaged to the iplint, rarb Anger being 
fUed aeparateh bAtemlon of the »rtst Is then oppiled graduaHv by tbe 
tumboc^e The spUot h rrroos-ed frrqomtiT foe nassage posdve 
■tretctilng and active ricrrises, 

and the origin allowed to slide dorni to a point nearer in 
scrtion The fingers and hand arc immobilised in the over 
corrected position for four weeks to nllon this to take place. 
Acti\e exercises and pahsivc strctchingv of the muscles are 
then commenced Other operations consist of multiple 
tendon lengthening or shortemug of the bones of the forearm 
or excision of the proximal row of carpal bones a luch shorten 
the length of the rigid structures of the forearm 


TRAIBUTIC MYOSITIS OSSIFICANS 

Mvositis ossificans is the occurrence of ossification m 
muscle following trauma It occurs most commonly in the 
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fn>^n niid the ndlicmil vkm nm! iiiuncdintch npph n full 
thickness skin The roiitrnctc<l joint cni>sules pln\ fi 

considcmldc luirt m cnnsinp rclnpsc of the defornnlN Thus 
with nil methods dnd\ |mssi\c strotolnnp is essentinl nflcr 
operation nnd n night splint should Ik* woni for sonic months 
in onlcr to keep the fingers in the fulK corrcctcil jiosilinn 


AFFECTIONS OF TENDONS 

nOUM)S LN\OIMN( TFNDONS 

A cut tendon is n Rcnous mjiir\ bccnusc of the poor 
resulU frequenth obtained folloinng repair Tlic tendons 
of the finger* are most commonh nffeetetl ns finger injunes 
constitute at least 50 per cent of modem industnnl nccidents 
The result* of suture of cut flexor tendons nhen the tendon 
sheath is opened nrc bad and useful \olnntar) mo\cment 
afterwords is cxccptionnll) rare Suture of extensor tendons, 
hovrc\er produces much better results 

In recent wounds the tendon is sutured onlj if the 
wound can be said to be defimteh clean such ns occurs 
following sescrance >nth glos* or n sharp instrument, IVith 
the lacerated wounds which are commonlj seen in industnal 
workers it is best to lease the tendon unsutured and close 
the skin wound AVhen the skin is complctelv healed and all 
^e8tlgc of infection gone one can suture the cut tendon 
using a separate incision The tendon is sutured inth silk 
or stainless steel w-irc os these produce less reaction than 
catgut, and infection is less likely to occur After opera 
tion the limb is splinted to prevent tension on the suture 
line Passu e moicments ore commenced on the tenth 
day after operation the spbnt being removed for these 
moiemcnts and replaced after their performance Active 
exercises nnd occupational therapj ore commenced on the 
eighteenth to twenty first da> after operation 


12 
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AMien the condibon develops the joint must be im 
mobilised immediately in order to rest the afTccted muscle 
With thiit, the muscle lesion becomes quiescent and the bone 
becomes clearlj defined on X raj cxammotiorL Active 
mo\ements may then be commenced Opcratt\c excision 
of the bone is onK performed some months after the condition 
has subsided and then onK if the bony mass is so large as to 
mechamcaUs hmit mosement to a considerable degree. Too 



cnrK cvcision vnll result in recurrctJce 


DUPUYTREK’S COKTRACTURE 

Dupu}tren s contracture is an affec- 
tion of the palmar fasaa causing flexion 
of the melocarpo-phalangcal and proxi 
raal interphalangcaal joints, and extension 
of the distal interpholangcaj jomt of the 
fingers affecting the bttJc and nng 
fingers most commonlv The palmar 
fascia becomes contracted and nodular 


Vio ITS — i>upyyttea • and the skin becomes adherent to the 
cotrtnctnre Note the contracted parts, TTith the result that 
**'" ’T.t.'S.'T dcronnin become nmd. (Fig 178 ) 

The joint capsules of the fingers then 
l>ecome contracted, and orthntic change* develop w the 
jomts The condition is often familial and bilateral, although 
one hand is usualiv affected some time before the other It 


has to be distinguished from contractures due to burns, 
sepsis other forms of trauma and congenital coutracture. 
The charactenstie defomuts m the latter condition is that 


of hj'per extension of the metacarpo-phnlangeal joint with 
fienon of the other jomts 

Treatment. — ^3Ianv methods of rehc\ung the contracture 
have been dmsed Multiple subcutaneous tenotomy of the 
taut bands, foUoired bv splinting m the over-corrected 
positron, may give satisfactorv results in eariv cases, but the 
adhesion of the bands to the skin presents dlfncult> A more 
radical procedure is to excise the palmar fasaa and to splint 
the fingers The best procedure is to exase the contracted 
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loose IkkIics semped <»ut nnd the wound closed Plnslcr 
immobili^tion is then contmuwl Tins opemtion often foils 
to cure the condition nnd for these coses nnd where cnscntion 
IS present the shenth is cxciscil 


StneUTANEOUS UUn'URh Oh A TENDON 

Tendons n\n\ rupture or be tom from their Insertion h> 
Molcnt muscular contraction or bs \nolont slrctchin^j b\ n 
forcible mo\ cnicnt of its insertion Ocensionnlls the tendon 
is prevnousU nttcnuntcil b\ fnction in its bons proo'c if the 
floor of the prooNc is irrcgulnr os nflcr fmctiirc or nssociatcd 
with osteo-nrthntis nnd rupture then occurs with a slight 
injurs Common cxnmples ore niptiirc of the long hcod of 
the biceps bmchii plnntans tendon extensor polhcis longus 
tendo-Achillcs nnd ligamentum patellae 

The pnticnt expenenoes sudden pain in the hmb following 
some Molent muscle contraction and finds that he ennnot 
use the nffected muscle 

The condition is treated b> suture of the tendon followed 
b> immobilisation so os to relax the ofTected muscle tendon 
The immobilisation is momtamed for four weeks and achie 
cxcTCisei. then conuncnced 


MALLET FINGER 

^ lolcnt extension of the distal phalanx of a finger ma\ 
cause the insertion of the extensor tendon \nth a piece of 
bone attached to be sheared off This onuses loss of pouer 
of extension of the distnl phalanx, nnd flexion deformitv 
results 

The condition is treated by immobilisation of the finger 
in plaster with the distal phalanx hj'pcr-extended and the 
middle pholnnx flexed This produces relaxation of the 
distal part extensor tendon nnd allows the bon> fragments 
to come in contact (Figs 170 and 180 ) Immobilisation 
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TENOSYNO^^TIS 

TcnosjTiovitis occurs chicfiv in the forearm in the 
abductor pollicis longus and extensor polUcis longus and 
brevis tendon sheaths In the leg the tendon sheath of the 
tibialis nntenor is usuaU\ aflected The condition follows 
excessn e use of the affecled tendon and is characterised by 
marked pain m the forearm when the wnst and thumb are 
moved. Examination reveals some swelling of the tendon 
sheath associated with tenderness and crepitus on passive 
moiemcnt of the imst The condition usually subsides with 
absolute rest pronded b} immobihsation of the forearm and 
hand m a plaster-cast for three weeks Anv septic focus 
especiallv gonorrhoeal \esicuhtis and prostatitis, is sought for 
and treated 


CHRONIC TENOSYNOnXIS 

A chrome form of tenos>no\itis ma> occur due to 
tuberculosis or svphibs SyphthUc imastjnoxntia resembles a 
persistent subacute tcnos\Tiovitis and is treated bv general 
antis\'philihc remedies 

Txibereulout Imosynoxntis is associated mth considerable 
swelling and thickenmg of the tendon sheath There is 
usually a serous effusion into the sheath and fibnnous loose 
bodies are often present, the latter being knomi as melon 
seed bodies because of their appearance The flexor tendon 
sheaths at the wnst are most commonh affected forming 
diffuse fluctuant swelhngs m the palm and forearm above 
and below the wnst joint 

Treatment consists of general measures to improve the 
fiatient s general condibon, in many cates sanatonum treat 
raent bemg advisable Local treatment should be conservs 
bve at first, the hand and forearm being immobilised m a 
plaster cast for at least six months m order to provide 
adequate rest to the tendon sheaths If conservative methods 
fail the iheath may be opened the granulation tissue and 
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example IS disloenlum of the i)cnmcnl (cmloiis from llie Rr<M»\ e 
l>chmd the Intcml nmUco\u% proiUicinR pnin nnd s\\cllinp 
nnd djn\ct»U\ m wnlkinp If untrcalctl the dislocnlion lends 
to recur vatli increaxing frequency nnd ease 

Iniiinl irratment shoiild nim nt resting the tendon until 
the sheath l>ccomcs fixc<l ngnm m the l>on\ grooec Firm 
strapping of the region of the l»on% grooNc ^\itli rest nnd 
relief from weight bcnnng for ten dnjs, %m 11 often restore the 
tendon to normal liecurretit cfurx need opcmtivc mensurcs 
to onehor the tendon in the groo\c using part of nn adjacent 
tendon as n sling or bs deepening the groosc for the tendons 
After operation, the limb is immobilised in a talking plaster 
for four weeks 


VEOPLASMS OF TENDON SHEATHS 

Neoplasms of tendon shenths arc rare Thc> ma> re 
semble the giant cell tumours of bones or thej maj consist 
of fat or blood \etsels Thc\ arc treated b\ excision 
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for four weeks is required K the deformitj still persists, 
operative fbcation is performed followed by immobiUsation 
m plaster as for the consen’ative method 





Fio 17B — ** ll*Drt ** ftncer 
Note irdurtkJD when the db 
U1 pbalui^ b byper-«rt ended 
and tbe prosliml phaUngn 
•re &exed 



Fio, 180— “JliOkt" 
Qnfer pk«ter applied, 
ilore bvper-extenalon 
of tbe dbtaJ phalanx b 
unaBy reqnlred than 
H ahovn. 


TRIGGER F1^GER (STENOSINC TEXDO ^ AGINITIS) 

Tngger finger is a condition where there la mterferenee 
with the movement of the finger at one definite position of 
the finger ^^^len n certain degree of flexion is rcaehed 
active movement is arrested, but passiie flexion causes a 
sudden release of the finger and the active movement can 
be completed It is due to n constriction of the tendon 
sheath which mQ\ result from irritation caused bj over 
acti\nt\ of the tendon or from trauma 

Relief IS obtamed b\ operati\e dmsion of the con 
stnetion under local anaesthesia Active mo\ement8 of the 
digit arc continued iramcdiatelj after operation 


DISLOCATION OF TE^D0\S 

An uncommon aCTection of tendons is dislocation of a 
tendon from its bonj grooi c as a result of trauma. A common 
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c\nmplo IS (hslocntum of llic }>crt»nenl tendons fnnn the jrriKo e 
l>clnnd (lie Inlcml mnllooltis ]mKltinn(; pnin niul swrllintj 
nml (liIBcullN m wnlkiiip If unlrcnt«l the clisUimtion tends 
to recur mth Incrcasuip froq»cnc\ nnd onsc 

Initial treatment should mm nl resting the tendon nntd 
the sheath Ixrconics flxcil n|;nm hi the Inins ;|roo\e hirm 
stroppinp of (he rejjion of the lions jjroosc ssitli rest nnd 
relief from svciphl licnnnp for ten dnss srlli often restore the 
tendon to normal /ireurrmf erurt nceil ojiomlisc nicnsurcs 
to anchor the tendon in the groosc iisinp part of an adjacent 
tendon ns n simp or b\ <lcc|>cnlnp the proos c for the tendons 
After operation the hmh is immohihscd In n nnlkinp planter 
for four sreeks 


NEOI’LAbMS Oh ThNDON SllhATlIS 

Neoplasms of tendon sheathe arc rare TIics mas re 
scmble the plant cell tumours of bones, or thes mas consist 
of fat or blood scssels Thes arc trcateil bs excision 
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CONGENITAL DEFORMITIES 

CONGENITAL DISLOCATION OF THE HIP 

C ONCENITAL dislocation of the hip consists of a 
partial or complete displacement of the head of the 
femur from the acetabulum, and is the commonest 
of nil congenital dislocations It is often bilateral and occurs 
more coramonlv in girls It is due to mol deiclopment of 
the acetabulum The acetabulum is more shallow than 
normal, and its postenor and upper hp is deficient At first 
the femoral head is normal but later becomes small ond 
atrophic, and is associated inth some degree of coxa saiga 
The capsule of the hip joint is thickened and elongated and 
usuall> has an hour glass constnction The abductor and 
adductor muscles are shortened and ore a source of difficulty 
dunng reduction 

Symptoms and signs — ^Thc child ma> be brought for 
opinion dunng infancy because one limb appears longer or 
better developed than the other If the child has walked 
a limp or waddling lurching gait mil be noticed. On 
exammation, the patient will be seen to ha\e a prominent 
lordosis and scobosis and a prominent great trochanter on 
the affected side If the dislocation is bilateral there is 
e\ndent mdemng of the perineum ond the legs appear to be 
short for the nzc of the body (Fig 181 ) Measurements of 
the limb reveal shortenmg on the affected side the great 
trochanter l>nng above a Ime drawn from the ischial tuber 
osity to the antenor superior spme (Nelatons line) The 
movements of the hip are usually painless and arc limited 
onl> m abduction and external rotation Flexion of both 
hips and knees to approxiraatclj 40 will show the affected 
knee to be lower than the sound limb X ray examination 
will reveal the presence of the dislocation and the deformed 
acetabulum but the fact that the head of the femur is 
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cnriilnplimiv in infnnts pniMiIcs Mime ililllailti in (linBiimi". 

(Fir is-) . , 1 

Treatment — Tlic mm of irmtment is to mince the ills 
location enris wlien the tissues nre pimlile nnrt ticrnm 
irTcpnmhle ilefomiils hns acscln|ietl follnwinc nnlkinR If 
the ilisloentioii is rcdnrol earls there is n Rooil elimirc thnt 



(o) Old rrlapwd blkitml coonraltal dislocatloa of the hlfn. 

Note the prominence of the Iroehanterie rejteii the 
»lde perlncuin mnd rugferaled lordonW. 

(ft) Luteral view of the same patient, iltOHing Increawi 
lordtnK. 

the acetabulum will dc\elop along more normal hncs and 
proNide a stable socket for the hcod of the femur ^\Ticn 
the reduction has been occomplished it must be maintained 
and this is usualJv obtained b\ immobilisation m plaster 
For tnfanU who base not borne weight on the legs, ini 
mobihsation of the hips in abduction mn> be obtained on 
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fl PuHi nmttrcss (I ip ISl) wliicli oftcti nlloui rcdnclion to 
occur nnd the ncctnbuhnn to <lc\cl<i|) mid form n stntdc joint 
Coftnf ttcoi vndrrfonr ifCnrx of orc nre rcilucctl })\ I^ronr's 
nionijiulntion under penemt nimcstlicsm ndductor Icnotomv 
sometimes ticiiiR nccessnr\ lierorc tliU enn tie nccoinjiUshcit 
If the reduction is juiccc^sfiih the hnnislrinp muscles nre 
tiiut nnd enuso tlic Knee to l>c flcxetl lo 00 * \ m\ cxnminn 

lion is nindo to \enr> the rcdiicllon A plnsler cost is then 
npphod inth the leps TidK 
nhducted nnd c\tcruftU\ 
rotnted nnd flcNcd to 00'’ 
enclosing the pcl\ns nnd Imlh 
legs to the knee* Some 
surgeons continue the plaster 
below the knee The nulbor 
prefer* not to enclose the 
knee 05 hip rototion can 
then occur It is important 
that the plo-stor l>c kept dr\, 
othennBc cmclung smII occur 
nnd allow rc*dislocation To 
avoid this, the cluld should 
be placed on a frame with 
the leg* supported to prev ent 
ses-cre rotation strain at the 
hips A watch should l>c 
kept for pressure sores on 
the medial and posterior os 
pect* of the knees (Fig* 

184 and 185 ) Older children 
nre encouraged to bear weight on the hmbs nnd to use 
the legs by sitting nstndc a scot on wheels; such os a 
kiddie-cnr ' Passu c and active knee exercises nre per 
formed the taut hamstring* receiving passive stretching 
The hmbs are maintained in this position for 7-D months 
and then the cost is removed imd the stability of the reduction 
tested If the reduction is stable the child is left without the 
plaster-cast and allowed to bear weight. Some surgeons 
prefer to gradually reduce the degree of abduction and 
external rotation cver> three months, flnallv removing the 



Fio J83, — l*utU iTditlrrw used for 
tTwtmrat during iaCoDn 
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plaster at the ninth month If the reduction is not stable 
further immobilisation is necessary In some cases an osteo 



Fio 1BJ5 — A nurtinf frame h lOTmluable for preventing *oIlJi>g and 
and cnuiblhig of the pLi^er 


over four or five years of age the tissues arc too contracted 
and rigid to alloir mampulntn c reduction and open opcrati\ e 
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rctliiolion IS rt'qnirctl Tlie v»nic* «i|Kmlinn >\ill lie lircrssnrv 
for ^ounf:^^ eases ^lien mnni|HiInlinn Ims fnilnl n cnii 
slnction of tlio clonpnled en|>siiit or ndlicsioii <»r the copsulc 
to the ncctnhuluni liorntt the chief causes of this After 
reduction tilt htji is iniiiioliihscil ns nfter the closetl rctliiction 
and similar after trcntnicnt Ri\cn 

If the ncctahulnm docs not devtlop suflleicntlN to 
nWoVk the reduction to I>e stnldc n shelf of iMinc is 
mmlc to dce|>cn the socket lionc lK?inp IcNcrcil ilonii 
from the ilium and supimrletl 1)\ n Ikhic graft (hig 
180) \ftcr the ojKTntion the hip and |>c1ms arc im 



tio IHO — " Shrtf ” ofirrotlon for roojjrnlUil diskxntlon 
of thr lilp usmj: l>onr (rtsfls from tl*f ilium Thr (tmO 
pn3>l«lr»l a roof to thr arrloliuliim and tn ImproxTi 
btaUUt) 

mobihscd in a single plaster hip spjcn for three months 
After rcmosal of the plaster hip exercises and rc-educntion 
of walking are commcncetl 

Eiglits per cent of patients sufTcnng from n congcnitnl 
dislocation of the hip can be cured and the nmjont\ of 
these will need consort ati\c measures onlj 


CLUB-FOOT (CONGENITAL TALIPES) 

Clul>-foot includes talipes cquino-\ nrus and talipes 
calcanco-vnigus, and is often associated with other 
congenital defects such ns spma bifida club-hand and 
hydrocephalus 
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CONGENITAL TALIPES EQUINO A ARUS 


Congenital talipes «juino-\orus is a deformitj which Las 
four elements, and of these, three are in\anablj present 

(fl) plantar flexion of the 
ankle and forefoot 
(6) adduction of the fore- 
foot 

(c) inversion of the foot 
medial rotation of the 
tibia 

The latter is not alwn\ s pre- 
sent, Two mam theones of 
causation ore held at pre- 



tio 1S7 — HanipaUtlon of the foot 
for talipes e<iuir>o-\-*rxi*. 


sent Denis Browne s theory postulates that excessive intra 
uterine pressure is the cause of the deformity Brockman 
however maintains that there is an aplasia of the talo- 
navicular joint lunilar to that in congenital dislocation of 
the hip followed by contracture of the muscles and liga 
ments on the medial tide of the foot. In neglected cases 
there is ihortemng of the soft tissues on the medial and 
plantar ospects of the foot, and deformitj of the astragalus 
and calcaneus Callosities dc\cIop on 
the outer side of the foot because of 
the imtabon due to body weight 
bemg borne there 

Treatment, — Diagnosis should be 
made nt birth and treatment com 
menced immediately filaoual cor 
rection of all the elements of the 
deformity should be performed daily 
for the first fourteen daj^ (Fig 187) 
the foot being forced into extreme 
dorsi flexion, abduction, and eversion 
The foot IS then fixed on a Denis 
Browne tabpes spbnt, (Fig 188 ) 

The foot piece is wedged laterally with felt (Fig 180) and 
the foot strapped to it with line oxide strapping or clnsto- 



Fio 1*8 — DmlJ Browne 
toOpe* spUnt wHh felt* 
■ppUed. The rigtrt footpieoo 
hi* been wedged on the on ter 
aide wHh ftit etrip^ 




son 
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plost prolcclctl 1)\ felt or ln»l (I'lR 11*0) Tlic m(Ic piece 
IS then stmpped (o tlic outer side of the Icp tlicrchv correctiriR 


the in\ervion Tlic feet nre 
then (\\cd to the cross Iwr of 
the splint nith ench fiHit ex 
tcmnils rotntetl nt nn nnglc 
of no° ^vith the snpttnl plnnc 
when Irolh feet nre nlTectcil 
nnd nt nn nnglc of 20® nnd 
00 if onl\ one foot is nfrcclwl 
(Fig 101 ) Tlic nd\nntngc of 
the splint IS thnt nnisclc tone 
IS niniiitniiicxl nnd corrcelioii 
obtained b\ the child kicking 




Pia 1®0 — D«aU Diwne epUot »pp({«d 
for bilmtml tmllpe* equino-rmnn. The 
\TTtic*l portkifti of the spUaU bax-e 
been strapped to the tegs bringing 
the feet into esenkin The cro«b«r 
It then apfiUed and the feet deviated 
180 to each other ao correcting the 
varm defbnnltv 

m the splints Removal of the 
splmts IS required weekly for 
further manipulation After 
nine months treatment 
Kpecial open toed boots are 


tio IfUl — VtqilkalkMi of Denis 
llror^n apllnt^ The right fuot has 
been flxnl (o the footplate »hk4i U 
slman alttri>e<l to tlie crossbar Id 
prafilre one t{)Unt Is aiqilled to eoeh 
ieg l»cfftTe fixing Into the c«mhoT 
Note the fell nedging on tl>e lateral 
orpeet of the ajillnt and note the 
pcKltion of tlK* STTlIeal part of the 
apUnl. itTien Ihe latter h fixed to 
the kg tbe foot is pulled into 
eversion 



Fto 101 — BQalerml tallpea eqotoo- 
varuj 


fitted to the splmts (Fig 192) and, after twelve months 


the sphnts can usually be dispensed with provided the 


( 


J 


Fia 19f — Deoil Dro»CK open loe boots fur Uter of tmtment 

of talipes 



Fio 193 — Denh Broaoe 
ptjht ipDnt for taliped 
fqoIno-TBrui. 


correction Repeated manipuJation 
aod unraobiJj^tion in plasteT'casta is 
Q method favoured b\ some surgeons 
In this procedure, the plaster-cast 
should come abo\e the knee, "mth the 
knee flexed to mamtam full correction 
In late untreated cases manipulation 
with a Thomas wrench &r Denis Browne 
nutcracker vice is required followed 
by treatment inth plaster-casts or 
Denis Browne splints, as for earber 
cases Persistent cases rna\ need an 
operation to divide the contracted 
tissues on the metlial aspect of the foot 
and to divide the contracted capsule 
of the talo-navicular joint, (Brock 
man a operation ) 


ij)S(tMT\i inioU'itTHH ill 

Idrnnfrrf nnd rrJfi;nrrf ra\rjr m«\ nj)cnilnms on 1\ir 
of the foot to correct the jlcforimtx as soft tissiie oj>emtiotis 
will not p\e sufllcient correction <ir allow an\ corrcchon 
ohtQinctl to l>c nmintmneil Wcilpcs of Immic arc rcino\cil 
so ns to produce nn arthroilcsis of the nild tnrsnl nnd sub 
nstmcnloid joints nnd eorrcction of the dcfomuls (h*iK Ih t ) 
The ojicrutiou is not \>crfom\cd before llie urc of twcUc 
l)ccf\usc of the enrtilnpnoiis imturc of tlic tnrsnl Ikuics 
Ixiforc thnt tune After u{>emtion the fiHil Is ininiobiliseil In 
n svcil pndilcil piaster in the corrcclctl position for 14 dnss 
This jdnstcr IS then chnuRctl the sutures rcnio\ cil nnd n new 
cast npjihcd usinj; no pnddinp It is rctnhicil for T nionllis 



(«) (fc> 

Flo 10 1 (o) »n<l (6) — llmilt of triple ■rthrortcsW for B(ls-»ncTri 
n<“gl«Sp<l tall|trt mulno-\T»nn. 


All coses necil prolongcit sU|>cr\isioi\ if rclnjisc is to l>c 
prevented 


TAI IPES CAT CAKFO YAl CUS 

Talipes cnlcanco valgus is n dcromnt> vrlicre the foot is 
fixed in ev ersion dorsi flexion nnd abduction Trentment 
consists of repeated stretchings hj the mother nnd mnsscusc 
bringing the foot into plantar flexion adduction nnd m 
version te equino-varus The mother is mstnictcil to hold 
the feet in this position whilst the child is feeding and to 
perform the manipulation tbnee dndy These mcatiircfi are 
often sufllcient for mild cases Severe cases need rcpentwl 
manipulations and immobilisation in plaster in full eorrcc 
tion \Mien the correction con be maintanieil manipulation 
u stopped and night splints only arc worn 
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correction i? maintained A night hplmt i? worn for 
a further 0-12 months 193) to aid maintenance of 



Pio 192 — Dealt Broi»oe open toe lwot« fof Uter fUfrt of treetment 
of tallpc-v 



Fia 103 — Detail DrOTine 
nlgtit tpDnt for t»llp<-i 
ff^ulno-VTirm, 


correction Hcpcoted manipulation 
and immobilisation in plastcr-easts ii 
a method favoured bv some surgeons 
In this procedure, the plaster-cast 
should come nbo'c the knee inth the 
knee flexed to mamtain full correction 
In late untreated auet manipulation 
snth a Thomas wrench hr Denis Browne 
nutcracker ^^ee is required, fonowe<l 
bj treatment -with plaster-casts or 
Dems Browne sphnts as for earlier 
cases Persistent cases may need an 
operation to dmde the contracted 
tissues on the medial aspect of the foot 
and to divide the contracted capsule 
of the tolo-nnvlciilar joint (Brock 
man a operation } 



tO\(MMT\! 1»l I on >1 tTI I s Jll 

tfjiatictil ami rrlajnnl niun o|Hn»lmns on llu 
nf llio fool to ponTTl thocUfomnU ns soft tissue o}>rmtnms 
\m 11 not pi\e snntnenl etjrrerlion or nllon nm CNirrcrliim 
obtniiifxl to Ik* timmtnine<J Wnl/jrs of Inme nrr JTnH)\efl 
so ns to pnHlnoe nn nrtlmMlcsis tif the nml tnrsnl nnil snh 

nslmpnlnid joints nnd eoTToetion of the ilrntmnlv (Fij? ItH) 

The opemtion is not i>erft»mir«l Inforc the nc( of twelve 
l)ocnnsc of the enrlilnpinons nntnrr <if the tnrsnl Imhics 
I wforc thnt time \flcr ojicmtioii the fiKit is ininiohdise<l in 
n well juiddwl plaster in the eoiTre|e<l jwisition for 1 I dn\s 
This plnstcr IS then chnnpetl the sulnrcs rt nio\c<l nnd n new 
cast n[)plie<l iismjj no imddmp II is rcfnine<l for H months 



(rt) (b) 

Kia lOi (fl) an<l (b) — llf-iult of tfIpU- •rtlirrulf^h fur Dil\T»nrfil 
nqilrrlfsl fnMlrHvsTinrv 

All ouvcs nwl prolonped su|>crMsion if relni>s<. is to Ik. 
prev ented 


TAI IPKS CAI CANFO A AI ( US 

Talipes calcnnco-vnlpns in n defornntj where the foot is 
fixed in eversion dorsi flexion nnd nbduction Treatment 
consists of repented strctchinps by the mother nnd mnsscusc 
bnnpnR the foot into plantar flexion adduction nnd in 
version t e equmo varus The mother is instmcteil to hold 
the feet in this jiosition whilst the child Is fce<hnp and to 
IKrform the manipulation thnee dod> These inc/uurcs nrc 
often huIRcicnt for mild cases Severe cases nets) rcpcatctl 
manipulations and immobilisation in plaster m full correc- 
tion When the correction enn be mmntninctl nionipulntion 
IS stopped and niRhl splints onl> nrc w<»rn 
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For old untrtaUd and relapsed cases operative treatment 
IS necessar) This ma\ consist of a form of triple arthrodesis 
or ^^Tutman s astragnlectoin> (talectomj ) In the latter 
operation the astragalus (talus) is excised and the tibia and 
fibula displaced forwards to fit into sockets cut in the cuboid 
and navicular so that the bod> weight is borne o\'er the 
centre of the foot, (hlg 195 ) After operation the leg is 
immobilised m plaster for three months, and then mobflisa 
tion and walking exercises com 
menced 


CONGENITAL HIGH SCAPULA 
(SPRENGEL’S SHOULDER) 

Congemlal high scapula consists 
of a permanent elevation of the 
shoulder and is often associated 
with other congenital deformities, 
especially errors of segmentation of 
the vertebral column, eg the pre 
sence of a cemcal nb or abs^ce 
of vertebrae. The scapula is ab- 
normal in shape, being broader and 
more curved than usual It is 
often attached to the vertebral column by bonj or fibrous 
bands and many muscles of the shoulder girdle are absent. 
Clinicallv there is absence of full abduction and elevation of 
the arm because the scapula docs not rotate 

Treatment. — Operate e treatment is limited to dividing 
bonj or fibrous bands m order to unprove shoulder mo\ eraent. 
An\ attempt to place the scapula m the new position is 
usuallj followed b^ relapse and the brachial plexus maj be 
stretched and damaged when the scapula is lowered 



Fio 18^ — DtafTBOimaUe re- 
pmnUtioe of aitragsleetomr 
After esetdon of tbe booe 
foot 1« potbed twefcwErd ao 
that tbe tibia awl Uae of irelgbt 
bemiing Ika orer tbe acapbokl 
mbohl and booe. 


CONGENITAL SHORT NECK (BREVICOLLIS) 


In congenital short neck there is reduction m the number 
of cervical ' ertebrac ilan\ of the i ertebrae present are 
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CONOTMTAL IJl rOBMITII n 

nbnormnl nnd non fusion of Ibc spinous processes 

Ikiur common Tlicrc is often !ortic<>bis nnd neck move 
ment IS rcstnclctl Tlje condition is not nmcnnlilc to nnj 
trentment but should l>c difTcrciitlnlctl fnmi torticollis nnd 
Potts dIsense, uliicli respond to trenlnicnt 


CERVICAL RIB 

The nils nrc de\clo|Ktl from tlic ciistnl processes of the 
sertebme the first nb nommUv nnsinp in nssocintion with 
the first dorsal scrlebm OccnsiounlK the costal processor 
the seventh ccnicnl vertebm cnlnrpcs to form on ncccssorv 
nb forminR a con icnl nb The cnlorRcmcnt mo\ consist of 
a complete nb or on olniost complete nb the bone bcinp 
continued to the first nb bs o fibrous Iwind Another \ oriels 
IS where the nb projects just bcvoml the tmn.s\cr»c process 
The first dorsol ond ciRhlh ccrMcnl nerves ond subclavian 
artm are stretched over the process Not oil cervical nbs 
cause svmptoms, and when svmptoms ore present thev do 
not develop until the second decode A debihtotjng illness 
IS often o precursor of the onset of sv mptoms muscle v\ cokness 
allowing the shoulders to droop nnd so Increase the stretching 
of the brachial plexus and subclnvnon nrtcrj Fnction of 
the ortcr) nnd nerves over the nb causes a fnction neuntis 
of the sj'mpothctic and penphem! nerv es Thus VTisospnsm 
follows causing pain numbness nnd tingling which radiate 
down the arm, and reduction m the v olumc of the pulse on 
the affected side. The prcfisurc on the lower cord of the 
brachial plexus lends to wasting nnd weakness of the lumbn 
cals and mterossei and muscles of the hj'pothenar eminence, 
causing a claw hand An X ra> exomination will reveal the 
presence of a nb but the seventy of the symptoms docs not 
correspond with the sixe of the nb 

Treatment, — Treatment is onlj required m the presence 
of symptoms In early eases with mUd symptoms phjsio- 
therapy should be given to the shoulder muscles to remove 
any drooping of the shoulders \Mth persistent symptoms, 
operation u undertaken The condition is rcliev ed by division 

13 
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of the scalenus antenor tendon which holds the nerves and 
\ cssels firmlj against the nb occasionnllj excision of the nb 
IS neccssan 

TORTICOLLIS 

Torticollis IS a deforraitv charactensed bv lateral m 
clinotion of the head towards the shoulder ^nth torsion of 



Fio IW — Comgfu lf l tortlcolJij 


the neck together with dcnation and hemiatrophj of the 
face The occiput deviates towards the shoulder (Fig 100) 
It 18 due to 

(а) developmental defects in the stemo-mastoid muscle, 

or shortening following a birth mjurj to the muscle 
This 13 the common congenital t\'pe 

(б) BrencoUis is often associated with a torticollis, the 

rotation being due to vertebral defects 
(c) An acute form is found in infections of the neck It 
disappears when the cause is ehniinated 



tONOlMTM DIIOUMITIIS i 

(tf) A pnrfl\\i\c fon\\ occurt m Injun of the ncctsvorv 
nenr^ 

(f) A spa‘-mo<llc tNjx* whirh occurs clnrn\ in ruliilts ts n 
spnsnio<lic lie, nnd is iisimlls pss clinjicnic in oripin 


CONCFMTAI TOHTICOniS 

Conpcmtnl torlicolhs is oflcn uuiiohcctl 1 >n tlic pnrcnl 
until tlic child is 7-8 \cnrs of npr 1ml the defect 1ms liccn 
present since birth It is nolicc<l nl this pcruKl of life l>ccausc 
rapid prowth is occumnp nnd the defect l)cconies ncccntnntctl 
It IS thoiipht that n birth injiirs onuses n hnciuntomn nnd 
some ischncmm in the stcmo*nmstoid muscle This orpnnlscs 
and fibroses like ft A olkninnnV isclmcmic contmclnrc 

The head is ftbvnss rotfttctl from the ftfTcetc<l side nnd 
Intcmlh dc\mtc<l townrds It The scsscls nnd ccnicnl 
fnscia ftnd the Rtcnio-mastoid of the nffcctcil side nre con 
tmetod and taut The nfTcctcil side of the fnee is smaller 
than the opposite side nnd the skull seems to lie Issislctl so 
that the frontal eminence on the nfrcclcil side is flattened 
and the occipitol region is more prommenU Tins is known 
as Rcoliosis capitis Tlicrc is n compensntorN dorsnl 
scoliosis 

Treatiuent — In earlj \cr) mild eases mnnipulntion nnd 
exercises will gisc ft satisfoctorv correction but nftcr the npc 
of 2-3 \cars operation is indicntcd Subcutnueous tenotonw 
or open tenotoms of the stcnio-mastoid enn be performctl 
Each method gis cs good rcsidls The author prefers the open 
method os this allows diMsion of tight bonds of fnsem m 
addition to the stemo-mastoul which is impossible with the 
closed method Post operatise trcfttmcnt eonsists in im 
mobilising the head and neck with sandbags or in a plaster 
cast m the os cr corrcctctl position until the sutures are 
remos ed after s\ hich nctis c and passis e exercises nre practised 
and deep massage gisen oscr the tcnotomiseil aren Ilend 
suspension ten numitca dnilj is a \nlunblc addition to treat 
ment Ucmedinl exorcises arc nccessorj to nul correction of 
the leohosis and orthoptic treatment mnj be needed as the 
eve muscles have liccomo accustomeil to mnintnining the 
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\’isua 1 axes parallel Trhen the head was deviated, and the 
normal muscle balance of the eye* wfll have been altered 


CONGENITAL ABSENCE OF THE RADIUS 

This deformltj though rare, is the commonest cause of 
club-hand It Is often associated with other congenital 
defomuhes, such as cleft palate, hare lip and congenital 



Flo. 197 — Prlndple« of traitmrat of codj^nutal 
absence of tbe ndh». The bowing of tlv iiln« U cor 
reeled by orteototnj The lower ovd of the nlrf H 
■hupeoed and hiaerted Into the »clcet left after exdilon 
of tbe aemihinar 

club-fooL The whole of the radius is usually absent. The 
ulna is thick and curved, with its concaie aspect towards 
the lateral side of the arm The thumb is often absent, 
together with the carpal bones and extensor muscles on the 
radial side of the Umb Flexion, and denatioti of the wnsts 
to the radial side i* usually present. 

Treatment is operative IVIan^ operations have been 
devised to correct the defect The pnnciple in all operations 
is to correct the bowing of the ulna and to fix the ulna to the 
carpus, either by inserting it into a gap m tbe carpus or to 
prevent radial deviation at the wn&t b> a graft fixed to the 
ulna and the radial aspect of the carpus (Fig 107) 
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SYNDACTYLISM (WEBBED FINGERS OR TOES) 

h\n(lnct\lism is n dcfonmlx xxhcrc two or more fitipcrx 
or texr*: nre fixcil tocdlier Tlic c<»nnccljon lictwccn the 
ftnpcrs or toes xnnes from n thiii wch of skm to thick lionx 
fu«aon 

Treotmenl IS 1)\ ojicmtion Tins should not lie i>crformetl 
licforc the pnticnt is five xenrs of npc unless dcfomiitx is 
incrcasinp llcfore this npe the ports nre too «nmll to pxc n 
sntisfnctorx result to ojicmlton At ojicmtion it is Important 
to reconstruct the nominl dorsnl inclumtion of the well 
This IS done b\ uxinp skin turned up fnmi the dorsum or 
bj usinp free sVm pmfls After opemtion, exercises nnd 
occupntinnnl thempx nre neeessArx to c<lucnte the hnnds. 



CHAPTER X 


AFFECTIONS OF THE EPIPHYSES 

I EPIPHYSITIS (or OSTEOCHONDRITIS) 

O steochondritis la a non inflammatorj oirection 
of an cpiph\si8 nhere derangement of the normal 
gron th of the bone occurs It develops in childhood, 
and no definite cause can be nsenbed to it. There is usuall} 
a history of slight trauma and m some cases, there has been 
some recent evidence of infection m another region of the 
bodj Each cpiphvsw haa a definite ngc period when it i« 
prone to be alTccted 

The tjjmptomg are similar wliate\er the site of the 
afToction The onset is gradual, mth vogue pain m the 
affected joint There is limitation of movement on examina 
tion of the joint, and a limp can be detected when the hip or 
knee ore affected There ma\ be some sweDing over the 
affected joint An X raj examination re\caJs a fragmenta 
tion of the epiphyseal line while the epiphysis itself is denser 
than normal fragmented flattened and irregular Heahng 
often occurs spontoneouslv without treatment, leaving some 
permanent deformity of the epiphysis Treatment nuns at 
relic\mg strain on the epiphysis and preventing or correcting 
deformity until spontaneous healing occurs 


(a) OSTEOCHONDRITIS OF THE HIP 
(PERTHES DISEASE) 

Perthes disease usually commences when the child is 
about SIX or 8<rven years of age, and affects the head of the 
femur and, on rare occasions, the acetabulum The history 
IS one of gradual onset of pom m the hip this usually being 
a \ogue ache which may be referred to the knee It w 
accompanied by a feeling of tiredness and a limp \Vhen 
examined the hip is found to be held m slight flexion and 

US 



\rircTioss or tiii inrinsiH 

ndciuctton duo to nujvc?c \\wsm nnd there k restnrtrou of 
aWuclion mid cxtcmnl rolntioii ni<»%cmctils Tlie otlirr 
joint movements arc not nrrcclc<l tliiis serving t<i distinpiiisli 
the condition from tiilKTcidosis of (he hip nhcre n)) move 
ments arc rcstnctcil Spontaneous licnlmc (K*rurs in Ij-- 
\cars but there is some resulnnl rcstnclion of movement 
(hip IflS) 

Treotment consists of eonniiemciit to l>etl witli immobilisn 



Fio, lOS — \ r»j- photojirspb of IVrth^^ dhemv of the hJj) 
tbomlng fniffmCTitatkxi and rondnmtion of the epiphvnh of 
the hrmd of Ibr fenrar 

tion and traction applied to the hip in a position of alxiuction 
Vuthontics differ on the penod of immobilisation and traction 
necessarv varvnng from 1-12 months There appears to be 
good evidence that prolonged traction does pr^uce better 
results IVhen there is X rav evidence that the lesion is 
healing as seen bv reduction in dcnsitv nnd fusion of the 
fragmented epiphvsis the child mav be got up with a walking 
cabper thus nUovnng non weight iicanng movements This 
IS worn until the femoral head is completelv reconstitute<I 
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(6) OSTEOCnONDRmS OF TIIE UPPER TIBIAL 
FPIPHYSIS (OSGOOD SaiLAITER’S DISEASE) 


The upper tibial epiphysis may be affected bebreen the 
oges of 13 and 16 The patient complains of pain on passive 
flexion and active extension of the knee joint, situated over 
the tibial tubercle Treatment aims at preventing strain on 
the epiphjsis caused by excessive flexion of the knee until 
healing is complete This is obtained by applying a plaster 



Fio 109 — X r»j- p^botoffrapb of Kohlrrv dJwiw of the Unal 
•rapbold. 


cast from the groin to 2 in above the malleoli at the ankle, 
and allowing the patient to walk Eight or ten weeks 
immobilisation is usually suflBeienL 


(e) OSTEOCHONDRITIS OF THE TARSAL SCAPHOID 
(KOHLER S DISEASE) 

The tarsal scaphoid may become the site of osteo- 
chondritis, and usually occurs when the child is 3-6 years of 
age. The chief complaints arc aching a burning sensation, 
and tiredness of the foot Spasmodic flat foot may be 


AMICTIONK Till 2^-1 

procnl \ niN cxnniiiinln)U rrxcnls norrouitiR <»f the Ikiiic 
tof^thcr >Mlh fmpnic'ulntioii nml iiicrcn'.c in dcnsitN 
(tip ion) 

TrcntmrnI consists of n!nnol>ilisnlion of the hMit in jilnstcr 
for D niininiuni pcno<l of three months After rcmo\nl of 
the ])lnstcr the child is nllowctl to wnlh In sliocs which hft\c 
Thomns heels (tjrfr infra) Tlic latter nITord supi>ort to the 
scnphoul 


(rf) OSThOCIlOMllUTIS Oh Tllh OS LAI (IS 
(SVNTUS niSh \Sh) 


The epiph\sis on the p<»stcn«r nsj>ect of the os cnicis 
mn\ be the site of oslcochondntis the discn^w; appearmp 
between the opes of 8 and 11 Tlic chief coniplnlnt is pain 
and tenderness of the heel It lx trcatctl hv immobilisation 
of the leg in n plaster cast extending from the texr* to the 
mid thigh with the foot in slight equimis eight l)canng 
IS not allowed After three months the cost is remosed 
sponge rubl>or pods fixctl in the heels of the shoes nnd weight 
bcnnng commenced 

(c) OSTbOLllOMiniTlb Oh Tllb SPlNh 
(SClIEUEnMANN S DIShASh) 

^ ertcbml epiphxiiilis nlTccls ndnlcsccnt« pro<lucing a 
gradualh increasing kj'phosis nnd \nguc backache The 
patient should he immoliiliscd on n ^^^lltman frame or 
plaster bed s-nth the spine h>Ticr extended so ns to correct 
the defonrutj Traction maj be neccssarj if muscle spasm 
is se\ere After 3-4 months the patient maj be allowed up 
and a spinal brace fitted^ and exercises giscn to dc^elop the 
ipinal muscles The brace nui} be discarded after wearing 
for 12-18 months 


n C^XA VARA 

Normally the femoral neck makes an angle of 120* 
with the shaft of the femur If this angle is reduced coxa 
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vara is said to be present (Fig 200 ) It may be caused by 
nckets fracture tuberculosis or osteomyelitis afTecting the 
head or neck of the femur, or Perthes disease, but it is more 
eoramonlv due to shpping of the epiphysLS of the head of 
the femur The epiphysis separates from the neck of the 
femur and rotates so as to face baclovards and downwards. 
If not treated the epiphysis unites in this position, causing 
COTE vora The lesion affects boys more than girls, and 
oecurs most commonl> betivecn the ages of 10 and 12 
\ history of trauma may be elicited, but often this is 
complctelv absent. 

The deformity causes a limp ond restriction of abduction, 
internal rotation and flexion of the hlp-joint, Adaptive 
shortening of the obdiictors and adductors follows, thus 



NOMIAL COXA VASA COXA VAUIA 


Fio 200 — Dtfwrt* of the femoraJ f>«ik-«iuifl antle. 

lucreasing stiffness and limitation of movement A ague pain 
18 experienced m the hip and thigh while measurements of 
the legs reveal the presence of shortening m the affected leg 
due to the decreased angle between the femoral shaft and 
neck Scohosis and corapensotorv genu \algura and flat 
foot arc common accompaniments of the deformity 

Treatment — With early cases of slipped epiphysis re- 
duction can usually tie obtained by traction on a Jones 
abduction frame with the legs m the neutral position between 
abduction and adduction both hmbs bemg bandaged to the 
frame The ofTected limb is then gradually abducted Re- 
peated X ray exammation is used to control the degree of 
reduction, and when full reduction has been obtained the 
traction is maintained for a further month A walking 
caliper is then fitted and worn for twelve months Some 
surgeons fix the epiphysis with a Smith Petersen nail after 
reduction 



MircTlOSS *»1 TIM 

If the epiphyseal eeparnttnn has healed tu the disjdneeil 
;Hwj/Jon niul for otlirr t\ |>cs of ot»\n > nm n **111) IrcK-hnnlcnc 
ostcotonu IS jK’rfoniictl to nim-rt tlic ilrfiimiitN niul the 
shortening 

Old ueplecied eaxes develop mteo nrllmhs of Uic Inp 
joint nnd tins must lie trmtcil 



CHAPTER XI 


PERIPHERAL VASCULAR LESIONS 

P AIN in the Extremities may be due to peripheral 
vascular disease and the disordered locomotor 
function which results may cause the patient to 
seek the advice of an orthopaedic surgeon. 


OBLITERATnTE VASCULAR LESIONS 

The obhterative type of vascular affections which one 
encounters most commonly are Buerger s disease fthrombo- 
angutis obhterans) and artenosclerosis They affect the 
lower limbs more commonly than the upper and are char 
actensed by the appearance of pain during moderate exercise, 
which IS rehered by rest- The pain is due to deficiencj of 
the blood supply to the muscles The limb may be oedema 
toils and discoloured when dependent, and subject to re 
current attacks of phlebitis Emboh may lodge m the 
narrowed blood vessels resulting m pain anaesthesia, and 
pallor below the level of the vascular block Gangrene of 
the peripheral parts of the limb may supervene because of 
the defective blood supply if the collateral circulation docs 
not dilate sufDciently to main tain it. Buerger s disease 
occurs m young subjects and is slowly progressive, the lesions 
often culminating m gangrene There is often an element 
of vasospasm present, and if this can be alleviated, the danger 
of gangrene may be averted Arteriosclerosis occurs m older 
subjects and is associated with very little vasospasm 

Troatmont. — Firstly one uses measures designed to im 
prove the general and local circulation This may be obtained 
by mjections of T A B vaccme or colloidal sulphur A 
more prolonged and repeated effect may be obtained by 
means of a passive >ascu]ar exerciser which produces vaso- 
dilatation bv means of alternately compressing and exposing 
the limb to a vacuum Buerger ■ exercises alternately 
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misinp the limb until pnllor nppenrs nnil thrn nlloumg It In 
\yc dependent until it l>ccomc^ ronpcstctl fnlloncil I)\ resting 
the limb in n honruntnl position for fi\c minutes nre pmctiscfl 
dniK Intm\cnous infusions of plnsmn or senim lm\c 
rcccntU l>ccn sho^vn to bn\c n l)cncflcml effect 

The pnticnt is instnicted in the projicr enre of his feet 
in order to present nbmslons, cuts, nnd septic cnllositics and 
corns lie should wnsh the feet dnih nppU surpicnl spint 
ond then Innobnc to avoid ftcnllng Warm woollen socks 
should lx: worn which should lx: changetl dolK nnd lx:<l 
socks worn nt niplit ( ood fitting shoes nre cssentml in 
order to avoid abmsions nnd callosities 

If there IS some vasospasm present, the surgeon mnv 
attempt to remove it b} performing n svmpatlictic ganglion 
ectom> thus rcmovnng the vnsoconstnetor mnucncc of the 
autonomic nervous svstem which improves the collntcml 
blood lupplv A similar effect can be obtninctl bv dcstroving 
the panglin bv injecting them with 00 per cent nlc<»hol 
Amputation is ncccssarv when gangrene has supervened 


TIIE ^ASOSI*ASTIC I h^IONS 

The vasospastic tv-pc of pcnphcml vascular disease is 
exemphfied bv Raynaud’s discosc This eondilion is chnr 
actensed h> the appearon«;c of poroxjsms of vasospasm 
whereby the extremities of the offcctcd limbs become first 
palhd then c>anoscd and then red the latter stage being 
accompanied bv extreme pam The paroxysms last for a 
^a^\lng period of a few minutes to a few hours Cangrene 
15 verj hkelj to follovr frequent and prolonged attacks. 

The condition may respond to sympathetic ganglion 
cetomv which removes the element of vasoconstriction 



CHAPTER XII 


THE ORTHOPAEDIC SURGERY OF PARALYSIS 

ANTERIOR POUOMYELmS 

A nterior polaomjehtis 1 « the result of n general 
gvstcime infection with nn organism belonging to 
the group of filtroble viruses the brunt of the in 
fection being borne bj the central nervous system. The 
orgamsm enters the nasopharynx, being earned to man bj 
flics, dost, and human droplet infection. The disease b 
commoner m the late summer, and often assumes epidemic 
proportions Children between the nges of 2 and 4 are most 
commonly affected by the malady but adults are not immune 
The infection causes haemorrhage and oedema around 
the antenor horn cells m the regions of the spinal cord 
affected, destroying the cells and leadmg to flaccid paralysis 
of mu'selea suppbod by these cells Pyrexia, pams m the 
limbs neck ngidiU headache, and gastro-intestinal symp- 
toms are common systemic manifestations of the severer 
forms of the disease- ftGlder forms are more common in this 
country the usual history m such cases being the sudden 
onset of paralysis of one or more muscle groups m an appar 
enth hefdth\ child or foDowing a catarrhal infection de- 
scribed b> the parents as influenza 

The paralysis may be fairly widespread at first, due to 
oedema, and is maximal about the second day of the disease. 
Reco\cry from the paralysis occurs to a considerable extent 
inth subsidence of t-he oedema, leaving partial pamljsis or 
weakness of groups of muscles Bladder paralysis may occur 
but usually recovers Paralysis of the diaphragm and inter 
costal muscles needs special treatment in some form of 
artificial respirator such as an iron lung in order to 
maintam respiration and life The affected muscles arc 
tender to pressure in the early stages, while ntrophj begins 
within the first week. These changes are associated with 
loss of the deep reflexes m the affected muscles and the 
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prcM-ncc of Ihc rctirlion of ilrpcnrmlion Tlic Inttrr |ihrnr>- 
mcnn compn'-cs nb'^ncr f*f rontmction when llic niii^Ip in 
>. limii1nlc<l In n fnmdic nr inlcmiitlrnl nimnt n vliicpi'h 
rcnclton In pnUnnip nr cnnltnumis ciirrmt Nlimiilntinn nnil 
n rcNcrvil of Ihc polnr fnnniiln \s Ihc poslcnnr horn cells 
of the vpmni cord nrc nol uffcclcil In Ihcinfcclinn nnnesthesm 
IS nc\ cr prevnt 

l>cspitc the nWnce of vcnvin IcMons trophic clmnccs 
appear later the commonest !\'pc licnip chtllilnins and 
blueness of the hnil>s nctnnlntion of prowth of the limb 
n a frequent neeompnnimcnt of |>o\iomN chits and is proltabU 
n trophic chanpe 


TRh.ATMh Vr 

Treatment of the pencra! infection is usnalls undertaken 
in an infectious diseases hospital and entails administration 
of prepared immune scrum and pcncral measures as for the 
treatment of nns acute fe\cr 
Orthopaedic treatment aims at 

1 Muscle rest dunnp the acute stape it is important 

that this phase of orthopaedic treatment should be 
commenced carlv before the muscle stnstinp bopins 
m the first week lienee the nccessits for close 
and carlv co-operation between phviicinn and 
orthopaedic surgeon at the commencement of the 
treatment 

2 Prevention of deformilv muscle strctchinp and 

fatigue during the acute and convalescent stage 
8 MTien the spontaneous muscle recover} censes and 
this mav proceed for a penod of two v ears muscle 
trammg and rc-educalion should Ixj commenced 
4 Mecbamcal and surgical treatment mav be ncccssarv 
to prevent and correct nnv residual defomutics to 
reinforce weak muscles or stabilise flail or unstable 
joints 

During the acute stage the imticnt should he on a plaster 
bed or MTutraan frame All paralv’sed muscles should be 
ephnted so as to prevent overstretching b\ gravitv and b\ 
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the overachon of the antagonistic musclei Local heat, 
tx by radiant heat or hot packs, U given to reheve pain 
and tenderness (Fig 201 ) 

During the oonvaletcent stage — This stage commences 
after subsidence of acute symptoms and tenderness of the 
muscles and lasts until spontaneous recovery ceases and the 
paralysis is stationary This stage lasts approximately two 
years Treatment, therefore, is directed to aid spontaneous 
recovery and to pre\ent the onset of defomutj The latter 
entails prevenbon of contractures, correction of disproportion 
of muscle balance and defective habit posture and ehmma 
tdon of the effect of gravity 

The patient is better treated in the recumbent position 



Frn 201 — ImmobIll«ttk>n for nteirtlve paraJyiii dur to acute anterter 
poUontirlltk. 

With splinting of the affected muscles in order to pre\ent 
shortening or overstretching Towards the end of the 
convalescent period the patient maj be allowed up with 
tome supporting apparatus applied These take the form 
of abduction and cock up splints for the upper extreraitj 
walking calipers for paralysis above the knee side irons with 
drop foot stops for anterior tibial paralysis and raised heel 
and strengthened boot tongue for calf paralj-sis A back 
brace should be used m obdominal and spinal muscle 
paralyses (Figs 202 and 208 ) 

Massage is of \alue in restoring the nutrition of the 
affected muscles, whilst local heat, hjdrotherapy and 
galvamsm aid recovery 

Muscle re-education and non weight bearing exercises 
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should ])la\ n immiincnl pnTl in Iho IrrnlnioiiJ ilnrinR the 
ron^nlc*s^Tnl iK'nisl ninl sniiMtinnR nnd iiiulcr wntcr cxcrcjsrs 
form nn inn>ortnnl part «»f tins 

During the residual stage - Diinnc tins 
stage ineclminml nnd surgirnl incnsnrcs nrr 
und(rlnkcn 

(i) to oorrrcl defomuls 
(n) to tT'Cstnhlish innsc!( ^Hiwcr 
(m) to stnlnhse flail or irlnxtd joints 
in <inlcr to rrst<nT tin* rnnetion 
of the hnih 

(orrrdJOM nf tiffonmit/ —If the dr 
fomntK*s nrc of recent onfpn <sinsrnnti\c 
measures such ns weight (motion wctlpng 
plasters mampnlntions nnd pinstcr un 
mohilisnlion will often hulllcc In older 
cases contractures and dcfomnlics mn\ \k 
corrected In tenotomies, 
fnsciotomics nnd tendon 
Icngthcimiff niid in Rome 
cns<r» osteotomies 

Careful note of the 
jx>ssd)!c results of these 
opcnitnms on the hnib 
ns a wliolc nnd on the Hpinc is taken 
licforc ojicmtion so ns to prc\cnt incrcns- 
mg mstabdit} eg nn eqnmns dcforniiU 
of the foot associated \vitli a weak qundn 
ceps gi\es o stnblc hmb ns the contracted 
cnlf muscles lock the knee in extension 
when weight is borne If the tnut 
mubcles nre dividwl the knee becomes 
unstable 

lie cMtabliehment of muscle iwicer bi 
tendon tmnsfereneo The nim is to replace 
the parnljsed mujicle b> a normnl one 
which can reproduce its action Tlicsc 
ojHrrations nre iisualh used os counterparts to stnbihsation 
operations 



Kn 302 \ntrrii>f 
|v>((nni\Thlb nfTrrt 
ing the k*s 

muslnji j«raJ)iie 
rrmlnn, listing 
and khortmlng of 
ibr lej» The btttr 
has fompm 

■alrd for by abdur- 
lion of the hip oiul 
tUtlni; nf Ihr privK 
to ll>f right fcldr 


P lo 2 fl 8 — T 1 i» 
patknt 1» flltrd »lth 
■ double kboft Ifx 
iron njtli drop-foot 
and T-rtrap to pir 
\ent foot droi) and 
e>erslon oo prr\ent 
In* ktrrtdnng of the 
« muvSrv. 


280 FEACTUHE8 AND ORTHOPAEDIC SURGERY 

\n 7 deformity which is present Is corrected first Tendons 
ore selected which have similar power and physiological 
action to the paralysed muscle At operation the tendon is 
mQd6 to pass to its new insertion by a subcutaneous route, 
or via a tendon sheath and the msertion mode into bone- 
After operation the hmb is immobilised m plaster for 4-6 
weeks until the new insertion is firm After removal of the 
plaster muscle rc-cducation is commenced 

The operation of tendon transplantation is used chiefly 
for pamlyiic tnhpcs varus, where the tibialis anterior is 
used to replace the peronen for quadriceps paralysis where 
the sartonus and tensor fascia lata arc transplanted mto the 
patella and for paralysis of the extensors of the wnst and 
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Kio 2CU — N&agfaton Ehmo tnpio arthro4«sl« (<i) thowlng tmoimt 
of boot *nd jertots Ttbjodcfd. (fr) tbe romplctrd arthro- 

dr\k with backward dl*iplarcmmt of the fbot 


fingers using the flexors carpi radiahs and ulnnns and 
palmans longus 

Slatnluaiwn operaUons consist of arthrodeses bone 
block operations and the fashioning of fascial shngs to 
restrict abnormal movement m flail jomts The arthrodesing 
operations arc delayed until the patient is 10-12 years of 
age in order to avoid epiphyseal damage and in the foot, 
to allow sufficient ossification of the tarsal bonev to be present 
for satisfactorv bony union to lake place- 

The arthrodesis operation most commonh performed for 
foot paralysis is that desenbed bv Naughton Dunn For 
this operation wedges of bone ore removed from the sub- 
astragnloid and mid tarsal joints through a lattral incision in 
the foot, {Fig 204 ) The neck of the astragalus is shortened 
and the head and the scaphoid excised and the foot slid 
backwards so that the foot balances under the tibia The 
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Toot nnd nnklc nrc imnioUiliscil m n well jinddcd piaster 
After oiK-mtinii tlic liml) K rlc\ntcd to corrert sucllinR nnd 
hlcetlinp Tlic plnstcr is rlimipnl nftcr fonrlcrn dn%s nnd 
tlic fool niouldcii in pixwl position llils rnst is tlicn rcnin\ cd 
nftcr three niontlis nnd ro-nhirntioii eoinnicnml 

In the np|>cr hnih deltoid pnmi\Ms is the roninionesl 
form of rcsidunl defect Arlhrixlesis of the slioulder is nsnnlls 
undcrlnVcn to correel this the kcnpnlnr ninselcs then lielnp 
rcsjKinsihlc for nlnhietinn of the shoulder Tlic opcmtion 
consists of fixing the Imnicnis to the senpnln h\ fmelnnnR 
the ncroinion nnd clnvnclc nnd hiscrtitiR the mu surfaces 
under n hin;ied hone nnji miscil from the jp*cntcr lulicrosits 
or h\ hndpinR the sjincc lictucen the nxilUir\ Ixinlcr of the 
senpnln nnd the humerus h\ n llhinl l>onc pmfl Tlic shoulder 
IS fixeil nt 00 nlKluclmn ^0“ flexion nnd 15® cvlcmnl 
rotation h\ menus of n shoulder spicn plnstcr nnd immohilisn 
tion ninmtnmcd for three months >Insclc rc-eduention is 
commcnectl after rcmo\nl of the plaster 

Lcfi Icnpthcnmfl or shortening o|x:mtions nrc soniotimcs 
undertaken for disturlmncc of grosrth of n limb u hen shorten 
mg of 2 -3 m IS present 


THE TRE.V'rsHNT Ot ANTFUIOR POI IOAI\EI ITIS 
n\ SISTFR KFNN\ S METHODS 

The orthodox trentment of nntenor poliomjchtis gi\cn 
above is based upon the thcors that the pain m the lirab is 
of central ongin and that rest and immobilisation will allow 
recover} of the offected muscles 

bister Kcnn> maintains that the pain ls almost enhrely 
\nscular m ongin and is due to xenous engorgement nnd 
spoira mth consequent ischaemia of the paralysed muscles 
Tlie \Qsculnr stasis is demonstrated by the coldness and 
cjanosis of the skm 

Immobilisation of the paral>8cd limbs mil increase the 
stasis and ischaemic contracture of the muscles follows 
bhc slates that the stage of irritation fs purely an artefact 
winch can be alwUshcd uithin two or three da>8 by frequent 
passive movements and h>drothcrnpy Associated with the 
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Any deformity which is present is corrected first Tendons 
ore selected which have similar power and physiological 
action to the paralysed muscle At opembon the tendon m 
madft to pass to its new insertion by a subcutaneous route 
or via a tendon sheath and the insertion made into bone 
After operation the limb is immobilised m plaster for 4-fl 
weeks until the new insertion is firm After removal of the 
plaster muscle re-education is commenced 

The operation of tendon transplantation is used chieflj 
for paralytic tahpes varus» where the tibiahs anterior is 
used to replace the pcroneii for quadriceps paralysis, where 
the sartonus and tensor fascia lata are transplanted into the 
patella and for paralysis of the extensors of the imst and 



? 10 SOI — Ncu^too'lhron triple art hrodnJi (a) ■hcrKinf amount 
of boDc erdaed and Jolata arthrodeard, (fc) the completed arthro- 
deal# «hh backward dJaplarefoent of the foot 


fingers usmg the flexors carpi radmlis and ulnnns and 
palmans longus 

StabtUtalion opavtions consist of arthrodeses bone 
block operations and the foshiomng of fascial slmgs to 
restrict abnormal movement m flail joints The orthrodesmg 
operations are dela\cd until the patient is 10-12 ^ea^ of 
age in order to avoid cpiphjseal damage, and in the foot, 
to allow sufficient ossification of the tarsal bones to be present 
for satisfactory bony umon to take place 

The arthrodesis operabon most commonh performed for 
foot paraJy'fcis is that described bv Jsaughton Dunn For 
this operation wedges of bone are remoA ed from the sub- 
aitragaloid and mid tarsal joints through a lateral incision in 
the foot. (Fig 204 ) The neck of the astragalus is shortened 
and the head and the scaphoid excised and the foot slfd 
backwards so that the foot balances under the tihia The 
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<lrslnirli(ni Jif iwnr (tIK ni flu itinfnr nrrn of llir lirniii 
iisunlK ns n rrsiill of bitlh injun «»r svplillis OnK \rr\ 
mirU «l<»rs il nii nnilt frxtr llir drslnirlion of llir 

cells or llic nrnc pnflixxnv f*» flic milcnor In)ru cells rrui 
stitulcs nil iipiKr tnnior iHiinnic li*snui V Itiwrr nmlor 
neurone Icskui is nii nffcclton of flic niiU nt»r lioni cell niul its 
nxon 

Tlic niusrlcs of the nn'cclnl linih nrr spnstir niicl hNj>cr 
tome niul the deep reflexes nrr e\npcrrnlrtl Tliere is tin 
xvnstinp of the niuseles nnd the renetion »if diqemmtion is 
not present these findings tieiiic the exnet oppitsile In tlufsc 
111 0 lontT motor neurone lesion Unlkmc is delnxcfl nnd 
when (]c\elo|>c<l is ine<i onljnnteil Tlir child stnnds in n 
chamctenstie nttilinh nitli Ihe ellwiu fle\c<I the forenmi 
pronaletl the wrist flexrtl nnd Ihe Ihumh nddiietetl TIk 
I rR IS adduete<l flcvetl nnd inl<ninl!v mlnletl the knee is 
flexed ond the nnkle is luld in e<pimo\nnis If Ixilli leps 
ore afTcctctl n seiss^irs jpiit <)c\ clops The 
tone IS found in tlu flexor nnisclrx ns it result of rtUnsc of 
inhihition of (he lower inotttr centres of the hmin follownip 
destruction of the pxTnninlftl |mtlixxn\ like )M)honi\t.htis 
the jwml)sis IS not propressixe AIcntnl ih ftrl is jirt-sdit in 
xaninp deprccs in nil ruses of s|uis(ic pnmhsK 


rlth \TMhNT 

Tlic ftrjit cssciitiul IS cstm-ction ttf dcfoniulx followed h\ 
muscle rc-cducntion flic rc cducixtiou consists chiefly of 
o\cr-dc\ eloping the niitngonistic mnscles nnd cstnhhshiiig 
co-ordinated nioscnicnts Assisted moxements with stretch 
ing of the contracted muscles in plnslcr-enstK nnd sphnts 
should lx; persisted xnth in the cnrlj stages ns the defornntx 
18 then due to muscle spnsm As the unnfTcctctl nntogomstic 
muscles gam strength the contmetnres will he oxcreomc 
karc IS taken not to opemte on muscles nnd tendons for 
pure »pasm os it is found timt deformities due to pure spasm 
subside after prolonged plai,ter immobilisation m the correct 
position and muscle rc-cducntion Tenotomies tendon 
engthening operations nnd bone o|>erations e g arthrodeses 
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painful muscle spasm is n condition of mental alienation 
of the nntagonisbc muscles, leading to paralysis and wasting 
and muscle inco-ordmation 

Treatment is aimed at abolishing the ‘ mental alienation 
and restoring the pcnpheral circulation Bv these means, 
and by muscle re-education Sister Kenny mamtains that 
paralysis IS obobshed and deformiti preiented Thciasculor 
spasm 18 relieved by the application of hot foments applied 
to the muscles every tiro hours or bj short irave diathennj 
being given The feet are supported bv a board at the foot 
of the bed in an attempt to comej the sensation of standing 
In the apvTexial stage the patient vs placed m a wam bath 
on a caniTis stretcher and passive mo\ cments given a special 
reeducatiie technique being used The limb Is grasped 
flrmJ> just bcloiv the insertion of the paralysed muscle or 
muscle group and the patient cncourag^ to attempt acbic 
movement. As the patient focuses his attention on the 
performance of this, the masseuse passivel} assists the hmb 
movement This corrects mental alienation ' Once jier 
day the patient is taken out of bed to stand end so stimulate 
the proprioceptor mechanisms and to aid renistablishment 
of the penpheml arculafcion 

Sister Kenny s methods Iianc never been popular m this 
country and her demonstrations failed to impress leading 
authonties The methods arc not m confonnit\ with the 
known pathologj of the disease but whilst hydrotherapy 
raa) alleviate pain and allow one to detect and deselop some 
residual function in the affected muscles, her conception of 
the pathologs of the disease cannot at prevent be accepted 


SPASTIC PARALYSIS (LITTLE’S DISEASE) 

Spastic parahbis is a condition of increased tone of 
certain groups of muscles as a result of a lesion of th< eentral 
nervous system It is characterised bv muscular weakness 
stiffness, spasm and inco-ordinntion rather than b} true 
paralysis The muscles with incrcaveil tone cause con 
tracturcs iiiitiolly because of spasm and later fixed de- 
formities liecfliise of the shortening The affection duf to 
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fomt Ik-ihc nrronumTiif <1 t»\ txiiiijilf lr Tnol»>r *''n»-or\ nnfl 

^\'nll)nl! 1 ^l|^ )>ninl\vis to l!if l< \ f 1 «»f ll»r l'‘''inn N^^^ r 

dci!rnrmli'in H.llimv nml tli'* inU'-Hf'. nrr ‘.nppljrd 

b\ ll\c n( r\c ntr \»nrnlv *•<■<1 nud tin'll I If rlnr/il «>linni]ntioi) 
^th fnrnflic runrtil (mpuih nitrm>pl<<l mrrriil) pr«Hltirrv 
no rrs|x)n» 4 ’ pnKniiir ^tinmlnlinn (r^tnvlnnl ctirrml) 

p'cs n slow sltippvh r<*n!mrli<»t> Sonimllv fnnulism 
produces n ‘‘iistnincd fvttitmrtioti n nujsclr wlnlst pnl'nii 
Ism produces n sinplc Iwiloli «»f llir muscle nl iiinkc nml 
break of tlic ninrnt tlic nuilmrlioii 1)01111, crcnlcr nt the 
break of tlic ctirrenl \ crentrr nirmil tlinn is nominlK 
^equlrcd has to lie npplic<l to stuimlntc tlic iniisclrs leluKl 
the polar fomiuln is rcxcrsetl i r prenlcr rrsiHinsc nt the 
make nf the current Tlicvr clinnqrs iii the rlcrtnml 
fcoctions ore kmuvn ns (ht rmclion of ilcgcncmtion 
The diMsion of the sMnjwthrtic fibres of the ncni muses 
\‘nvimotor jinmUsis this priHhicin^ loss nf swrntinp of the 
skin distal to the lesum nml ntrophic chnnKi“s in the skin 
and sul>cntanc<ius fnt Tlurr is nnneslhcsm over tlic distn 
button of the nerve distnl to the lesion Ineoniplelc divisinn 
pves pnrtiKscs of sarvinfi dcjjrcc^ whilst the presence of 
abnormal fiVTcntinp; supc:v*sts nii imlntuui of the dninnpctl 
nerve 

Tremlmenl — Anv cause of nerve conijircssum must lx* 
removed Jn eases of lujurv nml vvluri svniploms of com 
plctc nerve division nrc present cxplomtion should lx* 
undertaken cnrlv to restore the conlmnitv of the nerve 
trunk. If there nrc sjmplonis of incomplete division the 
affected hmb is ininiobihs^ in such n manner os to prevent 
stretching of the pomljscd muscles and massage nnd 
electrical stimulation of the muscles commcncctl so that the 
tone maj be preserved until the nerve recover* TIic joints 
acted upon b> the affected muscles should be put througli 
a range of passive movements dad> to prevent stiffness null 
adhesions If there is no improvement withm three months 
exploration of the nerv c is undertaken After operation the 
hmb IS splinted to prevent strctclung of the nerve and 
the paml}*cd muscles Muscle re education e*pccinlly bv 
occupational theropj js n verj important mean* of restoring 
function 
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are onl\ performed for actual contractures and to aid 
stabiliU Thej must be regarded purelj as an incident in 
the programme of treatment. For deformities of the arm 
erasion of the uuerbon of the pronator teres to the radius 
IS performed for fixed pronabon, whilst arthrodesis of the 
wnst bj a bbial bone graft passmg from the radius to the 
third metacarpal is used for persistent flexion deformity of 
the wnst. 

In the region of the hip adductor tenotomj is most 
frequentlj reqiurcd 

The foot deforrait\ of equinus needs operabve lengthening 
of the tendo- Achilles, whilst eqmno-\arus or eqmno \algus, 
is usually treated bj a tnple arthrodesis 


PERIPHERAL NERVE LESIONS 

The penpheral nenes contain motor end eensorv fibres 
and gjTnpathebc nen*es, and a lesion of ruch a nerve will 
affect all these fibres and their functions These funchons 
raa> be mterfered with b\ compression or division of a 
nerve 

Nerve compressfon. — The conduebng fibres of a nerve 
maj be pressed upon bj increased pressure withm the nerve 
sheath, as m a haemorrhage or when the nerre is inflamed 
It ma^ also be compressed bv pressure from without, such 
as will occur with the presence of a neuro-fibroma, or other 
sweUing not directlv connected with the nerve Compression 
results m partial interrupbon of nerve oonduchon, and the 
paralj'sis of motor and sensorj function is mcomplete Some 
degree of none irntatipn is often prevent 

Nerve division — Direct violence usuallv seiers a nene 
completelv at the site of impact and the diinded ends ina\ 
be displaced. Hence suture is required to restore contmuitj 
of the nerve ^Ticn a nerse is stretched cxcessi\el\ the 
nerve sheath usually remains intact but the nen-e fibres are 
disnded In such cases the axons are diinded at different 
levels thus, an\ operative attempt to suture the fibres is 
rendered almost impossible 

The division mav be complete or incomplete, the complete 
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form lK*inc nrrfunpnmcil I»\ r<nn|tlrfr !nr>tr»r ^rnsorx ntul 
s\Tiijmtlirlir )mml\ ‘>is l*» Ojr \rl of tlir Ir^ioii Nrr\r 

dcpcnrmlion foll»»«v nnd tlir inu*^r!rs uliirli nrr •'iipplird 
b\ the none nrr nml Hrrlncnl stiiindntion 

vnth fnmdir ninrijl (mpidU Intrmiplctl riiTTciil) prtHlur<‘s 
no rcv^KiU'^ \\hiKt cnKtvuir vtimulntion (ronvtnnt cuTTcnl) 
p\CT n vlon shippsli r»mlmrlinii Nonimll\ fnrmlKni 
produces n Mistninctl rttnlmrtioii of n niiisolr wlidsl pnhnn 
ism produces n sjiiplc twitch «if l!ic muscle nt ninkr nml 
brenk of the current the c^mtmction Ijcnip tnrnter nt the 
break of tlic current \ prentcr nirrm! Ibnn is nonnnllv 
required has to Ik* npplinl to stinuilntc the nuisrlcs whilst 
the polar fomuila is reserves! ic prentcr rrs|M)nsc nt the 
make of the cumnt These clmtipes in the clcctncnl 
reactions are known ns the rructuui of dcpcncmtion 
The division of the svui]mth(tic fibres of the nerve cniiscs 
vasomotor |wiml\Ms this pn«hiciiic loss of Mventinp of the 
kkin distnl to the lesion nml otroplnc elmnpes m the skin 
ond 8>ul>cutonc<ms fui Tlicre is nnnesihcsm over the distn 
bution of the nerve distnl to the lesion Ineoniplctc division 
pves pamlvscs of vnmnp elcprcos whilst the presence of 
abnormal swcntinp suppests nn imtntion of the dnmopetl 
nerve 

Treatment — Anv cnusc of nerve eompression must be 
removed In cases of injurv ond where Kvmptonis of com 
pletc nerve division arc jircscnl cxplomtion should be 
undertaken carlj to restore the c<mttnuitv of the nerve 
trunk. If tlicre nre svmptonis of incomplete division the 
affected hmb is immobilised in Mich n manner ns to prev cnl 
stretching of the paralvscd muscles nnd mnssnge nnd 
elcctncal stimulation of the muscles, commenced lo that the 
tone maj be preserved until tlic nerve recovers The joints 
acted Upon bj the nffcctcd muscles should be put through 
a range of passive movements dailv to prevent stiffness nnd 
adhesions If there is no improvement within three months, 
exploration of the nerve is undertaken After operation the 
lunb IS splinted to prevent stretching of the nerve nnd 
the paralysed muscles Slusele re-educntion especinllv bv 
occupaUonal therapj IS a vcrj important means of restoring 
function 
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LtSI0^S 01- INDIVIDUAL NERVES 

1 Brmetual Plena, — Ix^ions of the whole brachial plexui 
are due to severe neck, or shoulder wounds and produce 
paml} SIS and anaesthesia of the whole upper limb Partial 
brachial plexus lesions arc more commonly seen as a result 
of birth injunes They usually follow difllcult labours where 
traction on an arm maj lie neccssor) or where the head 
nnd neck arc forced to one side, as in deep transyerse arrest, 
fco fctrctching the brachial plexus. 
The lesions arc due to phj’siological 
division of the nerve fibres A 
yrholc arm obstetric palsj is ver} 
rare, and two types of partial plexus 
paralvsis arc described (a) the 
upper arm or Erb-Duebenne type, 
aud (6) the loircr arm or Klumpke 
type 

(a) The upper arm type is due to 
damage to the upper trunk of the 
brachial plexus, therebj myolving 
the nerve fibres from the fifth and 
sixth cervical roots of the spinal 
cord The arm hnngs loosclv nt the 
side, ynth the forearm pronated The 
muscles panil>8ed are the deltoid 
supra ipinatus biceps coraco-brachialis, and brachialis If 
untreated contractures of the unaffected muscles dcselop 
causing fixed adduction and infemai rotation of the arm 
Treatment consists m immobilising the babj s arm in 
nlxluction and external rotation at the shoulder flexion of 
the elbow to 90 and supination of the forearm and extension 
of the ^mst, using special splints Cramer ynre (Ilg 205) or 
cardboard Recovery occurs m the majonty of cases yrithin 
three to six months Old imtreatcd cases need m>otomy 
and tenotomj of the pectorahs major and subscapulans 
muscle to correct the muscle contractures After this opera 
tion the arm is immobilised m abduction nnd external 
rotation in a plaster shoulder spica for four yiecks 



Elu *03 — Erb ■ p^J 
kpUntnl »Hh a Cramer ulre 
aplhit. 
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(//) Thr hrifT nnn tv ilu< lo dninncr’ 1" tlif' I‘»"rr 

Inink of thr hmrhml )»hMiv iv (lrn\((l fnini thr 

sc\CTitli rcmml niiil first dorviil 


nerve root*' ot is ihii to ilninn^t 
to the HKils tlu MisrU < s muff IV 
pnmlwis of thr intnnsir tniisrh-v 
of the liniicl piMnc n rlniv ImtitI 
(IcfomntN with nniirslhrvm o\rr 
the inner nsjicet of the hnnd nml 
forenmv Homers s\in\r<v!v\e 
ij* c<mstnrtion of tlir |)ii|ttl ntnl 
cxnphthnlnios nm% Ik* prrsrnl 
Mippcstinf; n root lesion The 
hand should l>e sphntctl ns for nti 
nlnnr pnraKsis (nrfr ttifra) hiil 
rectnerv is infre^punt 

2 The Median Ners-o —Tills is 
fr«jucntl\ injnml in Motimls tif 
thcfnrcomi nnd tim\ Ik* iii\ol\etl 
in 0 \oIkiiwiins iselinimie con- 
tmctuiT Tlir liniid is held In 



1 IQ son — SIfstlan aXKl ulnar 
iwTST pamUsI* due to jranOwt 
mound of Ihr fnii-aiiiL Notpthe 
ttoimh h pnlleil amar from the 
haixl mlillp thr flncrrs a^vame o 
srtnl llrsrd jmsltloTi 


tin elmniclt nslir nttilndc of flnttcn 



l-'u im-lirlliilfornmlUin 
OCTsr penilj'ii’, 


inj, of the iwlin nnd fingers with 
livtvnd ndling of the thumb (Hg 
JOn ) If the iiersc is i»o\crctI nenr 
the wnst Ihc ivnmlsMs nftccls the 
thcimr muscles nnd the two lateral 
lunihncal muscles Anncslhcsm is 
present over the thumb nnd the 
index middle nnd mdrnl nspcct of 
tlic nng fingers If the nerve is 
nfTeeleil nliovc this level there is 
pnruijsis of the flexor muscles of 
the thiimhnnd in nddition pnml^sis 
of (lie muscles of the index nnd 
middle Angers 

Pom from nerve imtntiou is 
common in median nerv e lesions 


and this is often nsstxnntcd with considcmble sweating nntl 
coldness of the skin of tlic hnnd This is known ns cnusnlgin 
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LESIONS 01 INDIMDUAL NERA^ 

1 Brdchjal Plexus, — Lcsious of the whole brachial plexus 
are due to se\ere neck or shoulder wounds and produce 
pnrah 81 S and anaesthesia of the whole upper limb Partial 
brachial plexus lesions are more commonU seen as a result 
of birth lujunes The\ usualK follow dilllcult labours where 
traction on an arm raa> be necessan or where the head 
and neck are forced to one side, os in deep transverse arrest 
so stretching the brachial plexus 
The lesions are due to physiological 
division of the nen e fibres, A 
whole arm obstetric palsj is verv 
rare, and two tj’pes of partial plexus 
paral\sis are described {a) the 
upper arm or Erb-Duchenne tj'pe, 
and (6) the lower arm or Klumpke 
t>'pe. 

(a) The upper arm type is due to 
damage to the upper trunk of the 
brachial plexus, thercb\ invohnng 
the nerve fibres from the fifth and 
sLXth ccmcal roots of the spinal 
cord The arm hangs looseK at the 
side with the forearm pronated The 
muscles porBhT>cd are the deltoid, 
supra spinatus biceps coraco-brachiahs, and brachiahs If 
untreated, contractures of the unaffected muscles develop 
causing fixed adduction and internal rotation of the arm 
Treatment consists in immobihsing the babi s arm in 
abduction and external rotation at the shoulder flexion of 
the elbow to 00 and supination of the forearm and extension 
of the wnst using special spbnts, Cramer wire (Fig 203) or 
cardboard Recovers occurs in the majont\ of cases uithni 
throe to six months Old untreated cases need m\otom\ 
and tenotom^ of the pcctorahs mojor and subscapulans 
muscle to correct the muscle contractures After this opera 
tion the arm is immobihsed m abduction and external 
rotation in a plaster shoulder spica for four weeks. 



Kic eo3 — Erb » pslxy 
spUotrd «Rh » Cnmrr nbr 
hpttDt 
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ncrcsvirv ''lien llir^c vplinis nn worn for nltmr niid nirtltnn 
rtrn cIosjrMt*. I»rrn{f«'r<i/‘fljcir fcrulrrm to \tnn)ticc ^trr'^s}irr '>nrf^ 
Tlic funrlidii of llir ttitjnr iicrAr in<i\ In' irilrrniptctl lf\ 
thp nmc Innip *.lrrlcbnl folli»wiiij, !)ir pn^lnrfuni of rnlMtn^ 
^nlf^s I)\ rnni iirifoji of n fmrfim intoliurj, t)io nirdinl 
cpic*oncl\lc of tlir Inniirni** \ii n<Mili<»tinI fnrfnr m lln 

prodticlitiii of llir |wiml\Ms llir <]< \ rloptnriit of frn Mon 

nftinlts fine to (Itr Mrr\r ‘'hppifij. o»rr fhr r[ifrfUoh l( Tlo 
ronditmii is trmtcil In Immposini. _ 


tlic iilnnr nrnr fnun its tioriiial 
[MAitjon Ik-IiiikI thr rrirthnl t pi 
cond\ Ic to n m w l>r<I in thr tnmrli-N 
on the nntenor ns{KTl of the c IIhiw 
thin shortrninp the fwth of the fi< ri< 






(a) 


(«') 


I’la J10{a)unil(^] — Splint f rmdUl nt'r\T|HiniI\'si \iilr«ick 
Q|> t] lint roiiil>inol rti'llr r\lrmion fclrujM for thr flnRrr^. 


and elimiimtuiR the friction Tins oj>cmtion is most coii- 
vemcntlj pcrfoniietl with the |mtlcnt l>ing pnmc, with the 
ann aWucted and intcriinli> rotated 

4 The Radial Nerve is more frcqucntl) injured than other 
nenes It is often injured in fmetures of the niid slmft of 
tile humenj% w lien it ninj be damaged b> the bon\ frognicnts 
or later iiuohcd m callus It mn> be dnmngctl bs pressure 
n the axilla, due to the incorrect use of crutches 

The extensors, of the wnst and fingers nre poml^scd 
causing the characteristic wnst drop Sensory loss is slight 
and present only when the none is injurctl in the upper 
one third of the nmi 
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Treoiment — Coascrvati\e methods involve splinting of 
the thumb bj a special splint m order to prevent over 
stretching of the opponens poUiaa muscle (Ilg 207 ) K 
opemtn c eTplomtion has been performed the arm should 
be fixed Tnth the wnst 
and elbow flexed to avoid 
tension on the nerve 

8 Ulnar Nerve — The 
ulnarnerve is injured most 
commonly m fractures 
around the elbow joint, 
especially the medial epi 
condyle, or m wounds of 
the ulnar aspect of the 
forearm If the nerve is injured at the elbow the hand is 
clan ed and radiall j de\nat^ due to paralj sis of the flexor 
carpi ulnans ulnar liolf of flexor digitorura longus and the 
small muscles of the Iiand except those of the thenar eminence 
and medial two lumbncah Ihis is accompanied by anaes- 
thesia o\ cr the ulnar half of the hand little finger and ulnar 
aspect of the nng Anger If the lesion is at or below the 
wnst, the small muscles of the hand, as abo\e, arc parol) sed 
and the anaesthesia nfTects the fingers only (Fig 208 ) 



Fio 20a — Dllfltnul claw hand. 



FiO *00 — Splint for ulnar nervr paralvala. 


Lonscnativc treatment involves the use of a special 
splint, shaped like a knuckle duster which prcsenti the 
h)TX!r-extcnsionofthemetacarpo-phalnngeal joints (Fig 200 ) 
It should lie added that considerable care and supervision is 





Tiir oiiTiiorMUti struoi mi 
ncwvnr^ ulini flitsc splinis nn worn f«)r ulimr niul nictlinn 
ncnclcMO!isl>crniisrMfllirir!cntlpiir\ lo|)rtHlitrr|>rrsviirrM»rr s 
Tlic function of tlu uinnr nvr\c iim\ Iw nilcrniplrd l»\ 
llic ncnc l>ciuc strctclipil foUmMtij: the prtHliictum f»r ciihilnt 
\*nlfjiis 1)\ mill union of n fmrliirr immiImuj, IIk nicduil 
cpicondvlc of tlio luinicni** \!i nildifionnl fnrlor in tin 
production of the jinmUMs is tlu <!i vclopnirnl of frirlioii 

ncunti^ due to the n<^r\c slippiUR <»'t r the cjucoiuh It Tin 


condition is trcntnl l)\ tmnsiKisiiij, 
the uinnr ncr\c from its normal 
position lichind the incthal cpi 
condxlc ton ncu Ikm) m tlir muscles 
on the anterior nspcct of the cllam 
thus sliorlcniup the path <»f the m rt t 




(«) ( 5 ) 

hia 3IO(a)BrKl(b) — Splint f<»rnnlE*l nwr inrHltMt, Nntrcfwk 
uji flplint romliirxsl *Ilh rUMIr rNlmsJcm htmin Tur lltr nnjtr« 

and eliminating the fnction TIiih ojx;mlion is most con- 
vcnientl) performed with the patient lying prone uith the 
arm aWucted and internally rotated 

4 The Radial Nerve is more frctiucntly injnrctl than other 
nenes It is often injured in fractures of the niid shaft of 
the humerus when it may be dnmngcil by the Iwru fragments 
or later insohcd in callus It may be damaged by pressure 
n the axilla due to the incorrect use of cnitclies 

The extensors of the wnst and fingers are paralysed 
causing the charactcnstic wnst drop Sensory loss is slight 
and present only when the nersc is mjural in the upper 
one third of the arm 
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TTtatmeni — Conservative mctiiods involve splinting of 
the thumb b> q special splmt in order to prevent oi er 
stretching of the opponens poUicis muscle. (Fig 207 ) If 
opcmtii e c-xploration has been performed the arm should 
be fixed with the wnst 
and elbow flexed to avoid 
tension on the nerve 

8 Ulnar Nerve — The 
ulnar nerve is mjured most 
commonly m fractures 
around the elbow joint 
cspeciallj the medial epi- 
condvle, or in wounds of 
the ulnar aspect of the 
forearm If the nerve is injured at the elbow the hand is 
clawed and mdioUi deiioled due to jiarah'sis of the flexor 
carpi ulnans, ulnar half of flexor digitorura longus, and the 
small muscles of the hand except those of the thenar eminence 
and medial two lumbricals This is accompanied by anaes- 
thesia over the ulnar half of the hand little finger and ulnar 
aspect of the rmg finger If the lesion is at or below the 
wnst, the small muscles of the hand ns abos e, are parah’sed 
and the anaesthesia affects the finger* onlj (Fig 208 ) 



DUateixl elarr h«ad. 



Fjo 200 — SpUnt for ulnar p>aralyil*. 

Conservative treatment involves the use of a speaol 
splint shaped like a knuckle duster which prevents the 
hj'per-eitensionofthemetncarpo-phnlnngeal joints (Fig 200) 
It should be added that considerable care and 5 uj>ervision is 






Tiin ouTiiorvrDTC huuoi l^^ oi iviivMftis 210 


ncccs«yir> «J)c» flic^c splmls nrc Morn for uliinr niul nicdinn 
ncr\‘cIcsiotifil>ocn(iscof thc»r^cnclcnc^ to |>ro{luccj)rcsstirc sort’s 
The function of the ulnnr nmc n)ft> be intcmiptctl 1)> 
the ncnc bcinp sfrctcljcd foIIotnn/» tlic prmlnction of ctiI>itiM 
\nlgus bj ninl union of ti fmctuit: in\ol\inp the incdml 
epicondslc of the humerus An ndditionnl factor in tlu 
production of tlic |>nmlssis is the dcte/ojiment of Fnclion 

neuntis due to tlic nerve slipping o'er the cpicondslc The 


condition is treated bt tmiisposing 
the ulnor nerve from its nomml 
position behind the media! cpi 
condvle to a new l>cd m the muscles 
on the anterior aspect of the elbovt 
thus shortening the path of the nerv c 




(«) 


i- 10.210 (a) and (b) — Splint for radial nerve parBl\-^». Note cock 
up «pl/nt combined afth clastic ortcnalon rtraps for the 


and eliminating the friction This 0 |>erntion is most con- 
veniently performed with the patient lynng prone, with the 
arm abducted and mtemally rotated 

4 Th® Radial Nerve is more frequently injured than other 
nerves It is often injured m fractures of the niid slmft of 
the humerus when it may be damaged by the bony fragments 
or later inv’ohcd m callus It may be damaged In pressure 
n the axilla due to the incorrect use of crutches 

The extensors of the vmst and fingers are paralysed 
causing the cbaractenstic wTist drop Sensory loss is shght 
and present only when the nerve is injured m the upper 
one third of the arm 
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Trealineni is along the general lines already discusseth 
and the prognosis is good The paralysed muscles are pro- 
tected by a cock up splint, which should not project bejond 
the distal palmar crease in order to allow full finger mo\c 
ments A useful addition to the cock, up splint is the pro 
vision of elastic bands to keep the fingers extended (Fig 210) 
If a large portion of the nerve is lost in the injury suture is 
often obtained by anterior transposition of the nerve in front 
of the humerus and flexion of the elbow os this manoeuiTC 
olloiys the nerve to take a shorter course If irrepamblv 
damaged function can be restored bv transplantation of 
some of the wnst flexor muscles into the extensor muscles, 
followed by mttnaive muscle re-education 

6 The Circumflex or Axfllary Nerve may be damaged in 
wounds of the shoulder and foUoinng dislocation of the 
shoulder This results m paralysis of the deltoid and teres 
minor leading to loss of abduction of the shoulder Con 
servati\e measures consist of immobilisation of the shoulder 
on an abduction frame and physiotherapj to the paralysed 
muscles 

If the nerve is irreparably damaged, the deltoid parahsis is 
overcome by performmg an arthrodesis of the shoulder joint 
with the arm abducted 00 and flexed 10 The sermtus 
anterior muscle then performs abduction 

6 Serratui Antenor muscle paralysis may occur following 
a blow on the shoulder forcing the latter downwards and 
tearing the nerve supply It results id a innged scapula 
Irreparable lesions need operation the humeral insertion of 
the pectoralis major (sternal part) being detached and 
sutured to the bcrratiis anterior 

7 The Sciatic Nerve maj be injured m deep penetrating 
wounds of the thigh If the lesion is complete there is 
paralj sis of the muscles below the knee and anaesthesia of 
the leg below the knee except along the medial aspect of the 
leg and foot- 

8 The Peroneal Nerve mnj be damaged bi fractures and 
wounds of the upper jwirt of the fibula The muscles on the 
anterior and lateral aspect of the leg are paralysed causing 
foot-drop and inversion and adduction of the foot Dunng 
treatment, side irons, with drop-foot stop or a toe-raising 



Tur oitTiiorAi Die Runfl!B^ cn pvhm^mih JH 

spnng nrc worn Irrcpnmblr Irsions nin\ l>c trcntctl b\ 
Ntwvghton Uunn Inplc nrllmnlcsis «r I^»nbnnn<b’s <ln)p ft>ol 
operation 

0 The Tlbinl Ner\o lesion cniiscs n spln\ foot nitb 
nnnc^tlicsm of tlic sole of the fool Troplnc nlccmlion of 
the foot IS common 0\ crsfrclehinp of the muscles can be 
p^c^cntc<^ 1)\ wcnnnp n liool with n slrcngtlicnctl toiifpic 
or ndc irons and n stop to j)rc\eiit tlorM flcMon 


TUMOURS OF THE PERIPHERAL NERVES 

Tumours of the pcrtphcml ncr\cH nnsc from the fibrous 
sheaths of the ncr\cs and maj be single or multiple Thej 
nrc known as ncuro-fibronmtn and produce sjmptoms of 
none eompressioii pamljsis ond pain b\ pressing upon 
the nerve fibres. Occasionally tliey undergo dcgcncmtion 
and become cystic They should l)c treated by excision^ 
carcfulb prescr^niig the ncnc trunk /Vftcr treatment is 
directed to aiding reco\cr\ of function by splinting the limb 
to preient stretclung of the parohsed muscles and maintain 
mg their tone with electrical stimulation and massage 

Slultiplc ncufo fibromata arc a part of a condition known 
as Von Recklinghausen s disease The tumours are felt in 
the subcutaneous tissues and along nerve trunks and are 
associated with skin pigmentation They ore onlv removed 
if individually causing symptoms, or if the\ are enlarging 
rapidh os this svmptom suggests malignant change 
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Trealmeni is along the general bnes already disciissed 
and the prognosis is good The paralysed muscles arc pro- 
tected by a cock up splint, which should not project bejond 
the distal palmar crease in order to allow full finger move 
ments A useful addition to the cock up splint is the pro- 
vision of elastic bands to keep the fingers ei^nded (Fig 210) 
If a large portion of the ner\e is lost in the injurj, suture u 
often obtained bj antenor transposition of the ner>e in front 
of the humerus and flexion of the elbow ns this manoeu\Tc 
alloivs the nen e to take a shorter course If irreparablj 
damaged function can be restored bv transplantation of 
some of the imst flexor muscles into the extensor muscles, 
followed by intensive muscle re-education 

5 The Ctreumflex or AxlUaiy Nerve may be damaged m 
wounds of the shoulder and folloinng dislocation of the 
shoulder This results m paralysis of the deltoid and teres 
minor leading to loss of abduction of the shoulder Con 
servatise measures consist of unmoblhsataon of the shoulder 
on an abduction frame and physiotherapy to the paraijsed 
muscles 

If the ner> c is irreparablv damaged the deltoid paralysis is 
overcome by performing an arthrodesis of the shoulder joint 
with the arm abducted 60 and flexed 10 The lerratus 
antenor muscle then performs abduction 

0 Serratui Anterior muscle paraljsis may occur following 
a blow on the shoulder forcing the latter downwards and 
tearing the nerve supply It results in a ivinged scapula 
Irreparable lesions need operation the humeral insertion of 
the pectoralis major (sternal part) being detached and 
sutured to the serratus antenor 

7 The Sciatic Nerve may be injured in deep penetrating 
wounds of the thigh If the lesion is complete there is 
paraJj'sis of the muscles below the knee and anaesthesia of 
the leg belon the knee except along the medial aspect of the 
leg and foot 

8 Th# Perontal Nerve moy be damaged by fractures and 
wounds of the upper part of the fibula The muscles on the 
antenor and lateral aspect of the leg are paralysed causing 
foot-drop and inversion and adduction of the fooL During 
treatment, side-irons with drop foot stop or a toe raising 
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Fia, 211 — TN'pr% of fc[ Ina IHDiIa wllh r\stlr siilxmlanroui lumiHir 


membranes, but the latter arc often connectctl to 
the skin b) fibrous bands A pigmented homv 
pad of skin often o\crlicfl the defect Ncuro 
logical aNTiiptonis such ns disorders of micturition 
troplnc ulceration of the feet, mid paralyses of the 
legs mn\ develop Inter in life because of traction 
upon the spinal cord by the fibrous band (Figs 211 
and 212 ) 



Fio 212 — l.uinlK»-sBcr«l ntmlngororlr 


if) AnXmoT #pina bifida — This is n rare defect where the 
vertebral bodv is incomplete and allows anterior 
protrusion of the contents of the spinal cnnnl 

Symptoms — In addition to the spinal defect, there arc 
often paraljscs of the legs and bladder pomlji^ic talipes or 





CHAPTER Xni 


AFFECrnONS OF THE SPINE 

ACtJTE OSTEOMYELITIS 

A cute osteoIn^ elrtis of the spine is rare and is usuaU> 
pvaemic in origin Bone destruction resulting from 
the infection causes collapse of the aflected sertebme 
Abscesses mav develop and point in similar situations to 
those due to tuberculosis of the spine Treatment is con 
servatue and consists of immobihsation m o plaster of Pans 
jacket and recumbencs or m a plaster of Pans bed« and the 
administration of a course of sulphathiotole to combat the 
infection \bscesscs are opened and dmined when discovered 


CONGENITAL MALFORJlATIONS 

Spinm Bifida is a congenital gap m the ^e^tebraI column 
through which the contents of the spinal canal ma\ protrude 
The covenngs of the spinal cord ore usual]\ maldevelopcd 
Fi\ e vaneties occur 

(a) MeningocofJc — This is a saccular dural protrusion 

through the bon\ gap in the postenor wall of the 
sertcbral column It occurs most commonlv in 
the lumbar region, and less commonh m the 
cervical region. The sac has a narrow neck and 
contains cercbro-spiDol duid but no nerve tissue 

(b) Mi/elo-mminfiococle is a dural sac containing the 

spinal cord and nerve tissue The bon\ defect is 
often considerable. 

(r) Synngomyelocoele — In this t\pc the spinal cord itself 
forms the lining of the sac The skin oier it is 
usuallv well formed and pigmented 

(d) Myfloaxle — In this tj-pe the closure of the neural 
canal during development is dcfccti\*e and the 
furrow present is rcall\ lined b\ the intcnor of the 
spinal cord. Cerebro-spinal fluid escapes from the 
^ a 
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culosis nckct^ ostcomn^ncin fmclurcs <rsU() 
nrthnti^ nnd ttimoun* 

(rf) Pfltholopicnl condihons of tlic c\lrctTntir> cnnsiri^; nn 
nsjnmiclncnl |>os(»ro 

(<■) Posturnl or hnliil sco^|OM^, due to the nssuinj>liou 
of n bnd posture Tlierc defective tone in tlic 
poslcnor spinnl muscles on one side of tl\c bo<K 


SymploBU — Often the ouK svmpUnn is the presence of 
in obnouv deformitv of the xpinnl column but occnsionnllv 
there ore complnmts of Iwckftche nnd 
tiredness I^tor m life old stniidiuc 
coses niU suffer from severe bncknolic 
because of ostco nrthntis of the inter- 
vcrtehml nnd Inter nrticulnr joints of the 
spine 

The deformit} isnssocmted with clcvn- 
tion of the shoulder and prominence of 
the chest on the side of the convexitv 
The arm of that side hangs nvvov from tlic 
ride, ond the whole trunk nppeors to ht 
moved loterallv towards the convex side 
The rotation of the bodies of the v ertebmo 
to the convex side causes the posterior 
parts of the nbs of that side to be undulj Fiq 21a.— S coUmIs 



prominent, forming a sharp prominent 
ndge, often known os a razor back 

(Pig 218 ) 


»lth primoiy thoracO' 
Uimbor curve coq\‘ex 
to the right. Note 
the elevatloti at the 


Treatment- — Any pathological lesion of ihouWer and 

the vertebrae must receive the appropriate 
treatment. Scoliosis due to pelvic obh ^ 


quitv torticollis, or shortening of one limb is compensatorj 
m type, docs not progress, and is not the essential lesion It 


Will be corrected to a large extent bj correction of the causal 
condition 


The postural t>’pc is usiiollv amenable to conservative 
treatment m the eaii> stage* but, if neglected the contmc 
turcs of the ligaments and the changes in the bones will 
incntablv prevent full correction of the dcformitj 4 .nj 
factors which aid the production of the defective posture 

15 
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paraplegia Other defornutics such as clau feet, hare hp 
and hydrocephalus may be present. 

Treatment — Iminedxate treaiment is only necessary m 
(rt) and (6) it is not necessnrj in (c) and {e), and of no avail 
for (d) It consists of excision of the soc when the child is 
fit to stand the operation eg at C-0 months It is indicated 
before this only when there is danger of the skm ulcerating 
Lairr treatment is necessary for onj paralyse* along the hnes 
of that for spastic paralj'sis, and for prevention and correction 
of deformities 

Other oongenital defect* which ore important are spond> lo 
listhesis and sacrnlisation of the fifth lumbar vertebra 
Thej arc discussed under ‘ Low Back Pain ' 

SCOUOSIS 

Soohosis IS a rotan lateral curvature of the spine The 
rotation and curvature alter the relflti\‘e positions of the nbs 
and pelvis, whilst the bgaments and soft tissues on the 
concave aspect are contracted and those on the convex side 
are stretched The deforroit> interfere* with the reflex action 
of the muscles which retam a normal posture, causing further 
increase m the deformity The vertebrae become wedge 
shaped being narrow on the concave side The curve is 
said to be a right thoraco-Iurabnr or ccrvnco-dorsal, depending 
on the site when the convexitv of the primary curve is 
towards the right. Secondary corapensatorj curves appear 
above and below the primary curve in order to bnng the 
head and visual axes, and the feet, on pamlJel planes 

Causation — (I) Congenital scoLosis is due to malforma 
tion of the spine, scapula, or thorax 

(2) Acquired scohosis may be due to 

(а) An asvmmetrv of the bodj other than m the spine, 

eg torticollis pelvic obliquitv from a short leg or 
pelvic asjTiimetiy 

(б) Interference >nth the soft tivsues about the spine and 

abdominal wall such as occurs In antenor poho- 
m} ehtis spastic paralysis, syringomyelia and follow 
ing on empyema. 

(e) Pnthologicar conditions of the vcrtcbroc eg tiilxrr 
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traction AVith n hcntl hnltcr nnd skin c\tcnsioti on the limb 
on n ^^'hltnlnn fmme nnjjlctl nt loO ^^hcn llir enne is 
corrected ns nnicli ns possible bs these menus, n plnslcr 
jacket IS npplic<l >MtIi the pnticnl Mispciulcil b\ the bend 
arms, ond Icjfs (tip J14 ) Tlic plnstcr jneket is cut tbroupli 
transscrsch opjxisitc the 
point of mnximiim con 
vtntj of the pnmnn ciir\c 
and hinges nnd n tumbncklc 
ara fitted Further cor- 
rection is then gmdunlK 
apphed bj the tumhucklc 
AMien maximum correction 
IS obtained the two hnUes 
of the plaster nre rejoined 
and the hinges nnd turn 
buckle ^emo^ ed (Fig J15 ) 

A Window IS cut over the 
curvature and a spine 
fusion operation performed 
The operation maj have to 
be done m two or three 
stages to fuse the whole 
of the primary curve The 
plaster of Pans jacket is 
retained for 4-J5 months 
m order to allow consoli 
dfltion after which a spinal 
brace is fitted After this 
has been worn for one 
year the fusion should be 
sound enough to hold the 
spine in the corrected posi 
tion The brace is then 
graduallv discarded 



Fio 21 S — ^Tarolruckle cast for ioolkwls 
The tumbuclde aod hlagc* axe applied 
to the au^pCTrtkm pUater-caat, The 
latter la then cut Into t^o aectioni bv 
dlNiding It aloof the line indicated on 
the plaster further correction Is then 
obtained b} aeparatlof tb« aectlon* on 
the convex fide hy maUJ« of the turn 
bucUe. WTien fuil eorreotlon la ob- 
tained, the trio sections are Joined bv 
\ taster and the hlngrs removed 


KYPHOSIS 

In the foetus tilt vcrtebrul column has two pnman 
curves convex dorsnllj — the soernl curve nnd the curve 
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such as «qmnt or dcfecb\e hearing should be rcmedietL 
The aim of the orthopaedic treatment is to re-ohgn the 
head shoulders and pcKos, and to produce a good posture, 
the actual improvement of the spinal cur\e being a secondarj 
consideration This re-nlignraent is obtained bj suspending 
the patient by a head halter and appljnng a plaster jacket. 
The bodj musculature is then de\ eloped bj remedial 
exercises particulorlj for the back and abdominal muscles, 
so that the\ will become mifOcicntlj strong to hold the spine 
m the corrected position 
and mamtam a good 
posture eight stress 
must be eliminated at 
first to allow the muscles 
to develop this being 
done hy the plaster 
jacket. It maj need to 
be supplement^ b\ bead 
and leg continuous trac- 
tion on a Bradford frame. 
The jacket must include 
the pehis and the leg on 
the convex side, and the 
neck, if the cunature 
extends abo\e the 
seventh or eighth dorsal 
vertebra This jacket 
IS to prevent further 
deformitv and to main 
tain the correct position It is bival\ ed and removed for exer 
cites and pa5si\e itretchmgi and worn continually between 
the exercise periods until the muscles can hold the corrected 
position This stage is reached when the standing and 
recumbent lengths of the thorax are the same, when the 
posture It maintained acti\el\ pcrmnncntlj and without 
effort and when there is a normal sense of thoracic 
oqiiilibnum 

This method of treatment is unsntisfactors for case* of 
paraljtle origin and old severe postural cases, which advance 
despite eonscrsative treatment These case* are treated b\ 



Fio 214' — Suipmslon bv modIfUd Le 
ilesurin TDclbod for InHlal coimlioD of a 
itructund acolkwb A pUstcr jaebrt b 
Bpplkd In t>il« poaHlon. Tbe left arm has 
been cut kxne but In ntrpoixfeni tor cor 
reotlon thb ana aas fnbject to more |>ull 
than tbe other 



MriCTlONH 01 Till «> IM 

With n iK-ncKl (if rest iti l>c<l HcnJ niul innssn^t nn j,n\c!i 
during this jxiriod of rcciinibciic\ \{*r\ soMre pain innN 
ncjcd n spinal brace to nffonl rrlitf l/owcring of Uic shoe 
heels ^nll often rchc\c tlic pain In helping to rcducrc the 
exnggcmtcd lordosis which is niuins foniul with n kNphosis 
If the condition is limited to one or two \crtcbmc in soiing 
poticnts and nssocialcd with |>crMstonl backache a spine 
fusion operation nin\ Ik* performed 


ANKYLOSING SPONDYLITIS 

Ank\losing spondslltls is a condition characterised b) 
(jssiflcabon of the spinal ligaments and nnk\losls of large 
joint* It occurs chien\ m joung men The disease starts 
like a rheumatoid arthritis Affecting large joints the 
sacro-iliac and hip joints beuig most commonly nlTccted first, 
or ai a fibrositis The attack is usuallj associated with 
pyTcxia and considerable pam Ultimately, the lower spine 
IS affected and becomes stiff and ngid Early changes occur 
m the inter articular joints thus producing stiffness The 
anterior and posterior longitudinal ligaments ossify, giving the 
t>’pical bamboo spine appearance, the spine then being 
immobile (Fig 210 ) Recurrent attacks ore common with 
spread of the affection to other joints If untreated the 
pabent has a ngid kyphobc spine with a rigid hyper 
extended neck (Fig 217 ) The large joints affected are 
ankjlosed often m bad posihon 

Treatment — Remoial of any sepbc fixrus docs result in 
improvement in the acute stage, nnd helps to preyent fiuthcr 
spread The pabent should be recumbent in a plaster betl 
with all joints spbnted to present deformit) Actne nnd 
passive movements are earned out os for as possible without 
producing pam A course of deep X ra> therapy is very 
yaluablc in orresting the progress of the disease and rcbeyung 
pain nnd all coses should hasc the benefit of this method of 
treatment After the acute stage the patient raa> be allowed 
up m a brace 

MTien the disease is quiescent, operations to correct 
dcfomut\ and m the ease of the hip joint, yntnlhum cup 
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extending from the skuU to the BocrurtL At birth two 
secondorv curves develop these being concave backwards 
They ore associated with the erect posture, and are found in 
the cervical and lumbar region The curves depend upon 
the vertebral bodies the mtervcrtcbrol discs, and the 
supporting bgaments and muscles Thus, a kyphosis may 
occur as a result of 

(a) bone disease, e g m tuberculosis nckets, tumours 

(b) mtervertebral disc defects 

(c) muscle and ligamentous defects 


KYPHOSIS IN CHILDREN 

Kyphosis m children may be due to 
(1) Postural type — the common round back Remedial 
exercises and stretching the back over a pad are 
usually followed b> improvement 

Blore rarely it is due to 

(8) Vartehral eprphyvitia. (Sec chapter on epiphvsitis ) 


KYPHOSIS IN ADULTS 
Kyphosis in adults is usually due to 

(1) SenUe ovteoporoau of the vertebrae, due to rarefaction 
of the vertebral body vnth expansion of the mter 
vertebral discs 

(i;) Degeneration of the whole intervertebral difo, ^nth 
new bone formation at the penphery of the disc — 
spondylosis deformans This is commonly calleil 
osteo-arthntis of the spine 

(S) Senile kyphoaie, due to degeneration of the anterior 
parts of the discs 
(4) Ankyloring ipondylltii 

\11 four types may be associated with backiiclic iiiul kvi)h(»sis 
Treatment consists of removal of septic focj together 
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KUMMELL S DISEASE 

Kflmmcll s (list'nsc is n lt>mlisc(! 
collnp^ of the \crtci)rT\l IkkIics TIip 
affected \ct-lci)ni collnpscs nml Ik* 



(b) 

lieu — X r»y pboto^npii of «d 
v*i>«d anlcylMfng tpondTlhW thowlng 
the " bamboo ipine 

(*oruca tiNodge shaped gi'tng an 
angxdar kjphcnis, and this angulntjon 
niters the mechanics of the inter 
articular Joints causing backache 



bin -17 — Tl>e md 
iTMilt of untrratrd 
nokNlosJnix ^pomlv 
1Ul< Note tlip 
t\plml fixed defor 
ndt> of tt« dorwil 
■ml eenlml ^loc 



l-m KIH (After Ilotrr) 
IlN-por-extensloQ exercKe to 
Impnn e posture and reduce 
deformity of cervVx)-dor»al 

■ptne for ■nkyloslnf fcpond) 

UU« mhere complete boQ> 
■nVj lo*vh h*i not super 
Tlte sUng and 
buffer prevent mo\-emeot 
below the mld-doml reijlon 
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acctabuloplosty or excision of the head of the femur arc 
performed giving improved funebon If the spine is not 
completely ankylosed exercises are undertaken to correct 
the kvphosis and neck extension For this hyper-extension 



Fio 310 — \ mv phatoginph of anlk^loiliiA tpondvllth 

■bOMlng the bamboo ” tplnr 

of the lower part of the spine is prevented bj using a fixation 
sling round the thorax and a pressure pod against the 
abdomen (Fig 218 ) ^Vhen correction is obtained, n brace 
IS worn to maintain correebon 
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Treatment depends on tlic pntliolojpcnl fnetors cmisinp 
the pnin nnd mn\ l>e dcscnl>e<l ns follows 

(1) LOn B\CK TAIN DUI- TO tONChMTAI Dh 
FFCTS Oh Tllh LUMHOSACini SPINh 

(a) Spina binda occulta {rttir supra) Immobilisation in n 

plaster jacket for tliroc months usiiolU nllcsiates 
ssTnptonis 

(b) Aiymmelry of the articular processes of the Hfth 

lumbar vertebrae — Tins cniiscs 
incrcosed strain and ostetn 
Qrthntis nnd juiinful muscle 
spasms dc\ clop 

(c) Spondylolisthesis — This ii> n dis 

placement fonvards of the whole 
spine abo\e the sacrum due to 
congenital defect m the neural 
arch of the fifth lumbar vertebra 
Trauma is usually an exciting 
factor Backache and stiffness 
accompon^ the defect Trent 
ment aims at reduction of the 
displacement bj traction on the sao— jml 
spine irith the spine nnd saerum nnSTlIim^^ 

flexed nnd then fixation by a \Trtrbni 

spme fusion operation 

(d) Sacralisaiion of the fifth lumbar vertebra is a condition 

where the fifth lumbar vertebra tends to acquire 
charactcnstics of tlic sacrum, nnd its transverse 
processes mav articulate or fuse with tlic sucnini 
Umlatcml sacraliwition causes backache nnd 
sciatica b> lc^ crape cxcrtc<l on the wicro-ilinc 
joint, leading to stroin of the joint (hip 220 ) 
A manipulation of the spine often results in relief 
of pain Operatise excision of the process is under 
taken if the pnin recurs 

(r) Exaggeration of the lumbo-aacnil angle —The spine 
normnll> makes an angle of 120® with the axis 
of the wirnim If this angle is increased there will 
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There is usuallj a previous history of injury The collapse 
18 thought to he due to minute cracks m the vertebra or a 
crush fracture which is unrecognised at the tune of the injury 
Weight bearing then leads to collapse 

Treatment — This consists of immobilisation in a plaster 
of Pans bed for &-4 months after which the patient is allowed 
up If pam recurs a gpmc fusion operation is performed to 
prevent movement of the joints of the affected vertebra 
The operation and its after treatment are the same as that 
referred to m the chapter on tuberculosis of 
the spine 


LOW BACK PAIN AND SCIATICA 

Low back pam and sciatica are common 
complamts the cause often being very 
elusive and uncertam The site of the pain 
IS very \anable and may be located jn one 
or both sides of the lumbo-sacral region of 
the back It maj or may not, radiate down 
the posterior or ^tcral aspects of one or both 
thighs, this radiation being known as sciatica- 
The pam of sciatica may be experienced in the 
heel or behind the knee and this may be as- 
sociated with numbness and tingling This 
pam 1 * aggravated by coughing straining or 
stooping OccasionoUj there is a history of previous trauma 
to the lumbar r^on, and periods of remission of sjmptoms 
are often admitted by the patient. On examination, it ■\nll 
be foimd that the patient cannot fully extend the knee when 
the hip IS flexed without experiencing pam Palpation along 
the b^k of the thigh elicits tenderness The deep reflexes 
are usually present, and muscle wasting Is only found in 
certain lesions produang sciatica If the patient is examined 
whilst standing a scohosis can often be detected (Fig 219) 
the convexity of the cur\e bemg towards the same side os 
the pam in some cases, and on the opposite side m others On 
walking a bmp can be detected due to the hip knee and 
nnkle-joints of the affected leg being held m flexion 
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•collock. 
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ofn hcnd sus)>cnsttm plnstcr JIcnd mid Icp trnctioii 
IS ^nUmblc for M*\rrr cnscs pMiip considcmblc 
rrlicf from pnin 


(3) PATIIOI 0( ICAI CONDITIONS A1‘>FCTING TIIK 
SPINb AM) HACK MUSCIt^ 

Tuberculosis ncutc oslconijclilis spnml cortl tumour 
and neoplasms of the sertebme produce Iwicknclic and ma> 
produce sciatica s\hcn the lunil)o sncml region is nfrccted 
Treatment is dirccte<l to the undcrijniig jwitholog) 

FIbrorita of the lumbar and gluteal muscles is an ex 
tremelj common cause of low backache and sciatica, and is 
due to a chronic inflnmmntor) condition of the ‘ rheumatic ’ 
t\T>e affecting the muscle sheaths and fascia Acute attacks 
are interspersed ^nth pcno<ls of freedom or chrome backache 
Movements which stretch the affected muscles aggravate the 
pain, and in the acute attack, the pain is so agonising that 
niosement is impossible due to marked muscle spasm In 
chrome cases, localised tender thickenings are felt m the 
affected muscles especially near their ongins and insertions 
There is often an element of chronic toxaemia present, and 
a search has to be made for focal sepsis if permanent benefit 

to follow treatment Any septic focus is eradicated 
During the acute ottack the patient is confined to bed and 
given a brisk purge Radiant heat and diathermy afford 
relief and the acute attack subsides within a few days 
During the chronic stage a mompulatioii, followed by a 
course of vigorous deep massage heat therapy and active 
remedial exercises usuallv dispose of the condition whilst 
injection of 2 per cent, novocaine into the tender nodules is a 
valuable aid to resolution 


(4) POSTURAL DEFECTS 

Posture IS the term appbed to the ahgnment of an in 
dividual t head neck, and shoulders, bodj pel\ns and limbs 
^^^len standing in a correct posture an imaginary plumb-hne 
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be increased strain at the Inmbo-sacral joint, and 
backache often results Treatment consists of rest 
m bed with the spine, hips and knees flexed, 
followed b\ a course of spinal exercises and physio- 
therapj If pam piersists or recurs, a spinal brace 
is given 


(2) TRAUMATIC-CAUSES 

(а) Sacro-Iliao strain — The sacro-fliac joint is often 

strained by lifting heavj weights by extending the 
spine rather than extending the legs, or sub- 
luxation may recur following trauma and partun 
tioDL The pam is referred to the postenor spinal 
muscles over the joint and down the postero- 
lateral aspects of the thigh It is worse when the 
patient hes on his back, but is reheved when lying 
on the side Stooping and flexing the extended 
leg at the hip causes accentuabon of the paim 
Muscle spasm is often marked m acute cases, whilst 
in older cases scoliosis may be present. 

Recent strains are treated by rest m bed with 
the hips and knees flexed over a pillow assisted by 
radiant heat and massage In old standing cases, 
adhesions are usually present m the jomt, and m 
these mampulatioa under anaesthesia followed bv 
remedial exercises, often produces rapid cure. In 
mtractable cases with severe pain arthrodesis of 
the sacro-iliac joint mav be necessary 

(б) Lumbo-aacraJ strain — Stram of this joint mav follow 

traumatic flexion of the spine Stoopmg does not 
mcrease the pam as in sacro-ihac straiiu Rehcf 
IS afforded b^ rest in bed, aided bj radiant heat 
and massage After subsidence of the pam, remedial 
exercises are commenced to try to produce good 
posture A hght brace ma\ be needed until this is 
obtamed 

( ) Ligamenlous and muscular sprains are treated by rest 
m bed and radiant heat therapj or by application 
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(6) Thr srvny back where the kiicc^ nre Hcxcfl the pcl\i*< 
til<c<l upwnrtls to lie nliiuvst linnr/>ntnj, n lonp 
lunilK) th<imejc k\p}iosis nnd nn nciitch flexed 
licnd \\eiRht is lM»ntc on tlic heels more thnn 
nominlK (tig 221 ( 0 ) (h) nnd (c) 

Trealmenk — Tlic pnticnt mnsl be instnicterl in the 
elements of correct posture nnd must l>c tanglit to svnlk 
with the chest forwnnls lljc niKloincn dmwn in the lower 
bock CTirsc finttcnetl the head up, nnd the chin drawn Iwick 



tio — (a) Fonkurl-Shunp (b) Correct Baljuic* 

(c) Sway Back 

wards A thorough course of remedial exercises is given 
after a penod of rest m bed whilst rwimming is to be 
recommended ns n therapeutic recreation Excessive weight 
IS corrected bv dieting and foot defects arc remedied 

(t5) INTRA FEL\aC CAUSES 

Low backache and sciatica maj be due to gynaecological 
oonditioni and pelvio tumours, espcciall\ prostatic neoplasms 
The semhe none is then subject to pressure b\ the neo 
plasm or its secondary deposits 



256 FKACTUHES AND ORTUOPAJDIt SUHOEJt’i 


dropped from the side of the head should pass through the 
middle of the ear shoulder hip knee, and lateral malleolus 
Postural defects arc due to muscular unbalance, resulting 
from defecbve postural habits during sitting and talking 
There is also an hereditary basis underlying most postural 
defects a certain t) 7 >e of posture being mhented like other 



Fio 131 — Good and bad 
pmture, aO th« urtero-po«t 
erior cunrf of the Bplne •re 
ncaggersted 


Fio aaS- — Flattening the 
Inmbar •pine contraction of 
the glotd and abdominal 
muaelea, a nUoabk) eierdae 
for ooTTcrUon of porture 


charactenstics, such os red hair or blue eyes They arc often 
associated with foot defects, especially flat foot. 

Improper posture causes undue tension upon joints and 
their hgaments and excessive work for certain muscle groups 
and produces fatigue and pnm in the jomts of the lower 
limbs and back Figs 221 and 222 (Cochmne) 

Common types arc 

(a) The foncard slump where the knees ore hy'per 
extended, the pelvis bited forward with lordosis 
and k^^)hoslS, and cnrrynng fonvard of the head 
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the protnided cartilnpc Tlic pnlicnl is nursed <in his 

bacls ond enn be nlloxrcd up on the tucnt\ flr^t dnj Occa 
sionalb, n spine fusion oj>emlioii is perfornictl on completion 
of rcmo\*nl of the disc nnd the nOcr trentnient then consist 
ing of immohilisnlion in n plnster jacket for three months 
A combination of nmn\ of these causes nin\ be opcmtinp 
in the production of low bncknelie nnd Rcinticn Host in bed 
followed b\ n course of ph\Molhcmp\ causes relief in a 
great number of cases \\ here scoliosis is present Ikcuusc 
of the muscle spasm immobilisation in n suspension plaster 
will benefit the patient Congenital defects arc mrc causes 
of scinticn, b\ for the commonest cnnscs being flbrositis of 
the lumbar and glutenl muscle* and prolapsed intcn crtcbral 
disc 


COCCYDYNIA 

CoccjdjTiia is the term ascribed to pom in the region of 
the coccN'T It ma\ follow a fall or parturition when the 
coocjgeal joints arc damaged and osteo-nrthnhc changes 
ensue Manj arufferers obtain relief b) a course of diathermy 
and bj injection of noiocnine into the affected region In 
tractable eases ore treated by excision of the coccyx, and 
after operation the nurse must be most careful to present 
contarmnation of the wound with unne and faeces 
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(0) SPINAL TIBIOUR 

Intra^plnal tumoiira ore a rare cause of sciatica. They 
produce symptoms by pressure upon the nerve roots in the 
spinal theca. 


(7) PROTRUSION OF AN INTERVERTEBRAL DISC 

Recently it has been found that herniations of the soft 
nucleus pulposus of the intervertebral disc into the spinal 


AlirCTlONS (>1 Till I DOT jni 

IS token chicll\ b\ the intcrlorkinp of llic hones of the foot 
Qud b\ the hpnmcnts nml these pro\idc stnictnml stnbihtv 
to the foot in motion the |K»sturnl nction of tlic supporting 
mmoles stabilises the foot nnti l>nlniiccs the foot m n position 
so that the leg is fiinetioiinllv \crticnl oxer it Tins bnlnneing 
IS knoxm os ]>ostnml stnbilitx * 

The nioxcnicnts of the foot consist of dorsi flexion 
plantar-flexion nlxluetion oncl mhlnction pronation and 
supination Uorsi flexion and plantar flexion occur chieflx 
at the ankle joint whilst the others occur at the snb 
astragnloid and mid tarsal joints The foot is said to lx? 
pronated or exerted when it is rolato<l on its longitmlmnl 
axis so that the sole faces 
outwards Supination or 
inxersion is the rexerse 
movement Adduction 
IS the mox ement of mox 
mg the forefoot medioUx 
whilst abduction is the 
opposite mox ement Ad 
duction 18 alwaxs com 
bmed snth some inver 
Sion, and abduction with 
eversion 

The gastrocnemii 
and soleus muscles forming the tendo Achilles perform 
plantar-flexion whilst the tibialis nntenor and peronci and 
extensors of the toes produce dorsi flexion Adduction and 
mvcrsion is due to the nction of the tibialis postenor and 
anterior muscles and abduction ond eversion is due to the 
pcronei muscles 

TMien considering disorders of the feet the extremities 
should not be regarded ns detached segments of the bodx 
but should be xnewed m the light of disabiUties brought 
about m other ports of the l>od} bj the lesion of the foot, 
especially in the knee and back At the same time, it should 
be borne in mind that the foot is heir to all the ills of the 
remainder of the bodx and foot s\ mptoms max be the 
reflection of a general constitutional disorder Pomctthcsin 
of the feet IS common m diabetes and jicmicious nnacnim 

i6 
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CHAPTER yjy 


AFFECTIONS OF THE FOOT 

T he human foot, during the course of evolution, 
has become specially adapted for three important 
functions 

(1) that of supporting the body weight 
(2) that of acting os a lever to nuse the bod\ and move 
it forwards in locomotion 

(8j that of acting as a shock absorber for the bod> during 
locomotion 

To perform these funchons efficiently the foot must be 
mobile and yet sufBciently stoble to support the body with 
a minimum of muscular efTort, These condihons are provided 
by the anatomical arraagemeot of the small bones of the 
foot in a senes of arches thm arrangement being mechamcaIl^ 
strong and yet resihent enough to give elasbcitv m walking 
The longitudinal series of arches extend from the os ealcis 
along the fi\e metatarsal bones ending in the head of each 
the weight of the arches decreasing from the medial to the 
lateral side The anterior transverse metatarsal arch extends 
between the heads of the metatarsals the summit being the 
head of the second metatarsal This arch becomes flattened 
during weight bearing The orchc* ore mamtamed by the 
interlocking of the bony articular surfaces bv the interosseous 
hgaments bmding the bones together bj the muscles and 
ligaments of the solo of the foot bolding the pillars of the 
arches together infenorlj and by support of the tibialis 
anterior and postenor and peroneus longus brens muscles, 
(Fig 225 ) 

When the foot acts as a support, the body weight is 
transmitted through the anklc-jomt to the astragalus, and 
from this keystone of the longitudinal arches, through the 
arches to the three weight bearing points of the foot, which 
are the posterior tubcrositj of the os calcis and the heads 
of the first and fifth metatarsals, ^Vhen standing the strain 
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of the support gi\cn to tlic sliniik The t<»c sliould I>c rounded 
and the toc-cnp shendd l>c lilfjh ciioupli to n\oid pressure on 
the toes The upiKr should fit the heel flnnU, nnd the sIuk 
should be fimih held to the fool 1 )\ n stmp or Incc up front 
The eommon fnidfs in shoos nrc in the JiccI nnd the sole 
The heel is nsunlK too hiph This muses wcipht to Ik* iMinie 
on the nrtictdnr surfnee of the hend of the nictntnrsnls n 
function for which thc\ nrc not desijjncil In nddition the 
toes arc dorsi flexed nnd ns n result of this the lumbncnl 
muscles act nt n mcclinnicnl disndsantnpe Tins allows the 
antenor nictntarsnl nrcli to lie flntlened nnd the nictntnrsnls 
^pla^edout causing nictntnrsnlfpn The higli heel nlso enuscs 
the foot to slide fonvnrds off the heel into the forepart musing 
crcnvding of the toes HiRh heels tend tonnrds instnbdits 
when walking producing wobble* This mils for c\tm 
muscle action to control it nnd produces fatigue and so 
predisposes to foot strum The fault of narrow toes causes 
cramping together of the toes and occentuntes on\ tendenej 
to hallux vnlgus 


DEFECTS OF THE INFANT*S FOOT 

The future of the race mo\cs forwards on the feet of 
bttle children (Phillip Brooks) The foot of the infant, 
when it commences to walk at 12-18 months hns n car 
tilaginous structure which is cosilj moulded b\ the new 
stresses applied to it. It is important, therefore that the 
foot be mamtained in a position to withstand these strains 
and protected from onj deforming or abnormal stress. 

IVhen a child first starts to walk, he walks with his feet 
widelj apart m an effort to maintain his balance This 
places strain on the mner sides of the feet and causes them 
to become flattened nnd pronated Thus some degree of 
flat foot is ph\siologicnl nt first but this is soon corrected 
bj the increased power which the leg muscles acquire with 
the increased exercise of walking Howes er if the child 
is obese or la sufTering from nekets or malnutrition there 
IS a tendcnc\ for the pronation to be accentuated because 
of the general loss of muscle tone nnd the relatise weakness 
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whilst intermittent lancinating pains ma\ occur as the result 
of thrombo-angiitis obbterans 


FOOTWEAR 

HI fitting shoes are a potent source of foot ailments, 
especially m the feminine feecbon of the population Tliis is 
largely because fashion and style dictate their footwear to 
the exclusion of anatomical and physiological demands, and 
no shoe is too small for the foot of the ambitious female 
Whilst some hccnce is justified in this respect with dress 
shoes, the frequency of foot dis- 
order would decline if every 
day footwear were designed 
to fit the foot rather than the 
eye. (Fig 226 ) 

A good shoe should be long 
enough to allow for the elonga 
bon of the foot which occurs 
when standing and walking As 
the foot is often half a sue 
larger when bearing weight, 
there should be a space equal 
to the thickness of the finger 
bp between the big toe and the 
end of the shoe The bulge of the bead of the first metatarsal 
should rest on the commencement of the curve on the inner 
Bide of the shoe, and the shoe must be wide enough to 
prevent cramping of the toes and yet not lo wide as to 
allow lateral movement of the foot inside the shoe The 
sole should be flat, straight on the inner side and curved 
gradually on the outer side It should become narrow 
enough under the longitudinal arch to allow the upper 
to fit the foot closely The shank should be ngid and 
supported on the inner side by the heel, being prolonged 
forwards along that side The heel should be Ij— m 
high for women and 1 m for men It should be broad 
enough to prevent wobble, and should ha\e straight 
sides The modem wedge heel u very sabsfactory because 
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to be boToe bv tb« artioular vnr&oci 
of the beads of tbe metatjuaala. 
revuftlng fo degenerativ« irlhrftia. 
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flexion llicn enn onU be broiiphl nbont b} c\crsion of the 
foot nnd flnt fool *’ {lc\ clops The shorlcnc<l tendon 
further ncecntimlcs the fool defect bj producinp c\crsion 
at the sulwislmpnloid joint Trentment consists of fitting 
shoes which have n Tliomns heel with the inner side of 
the sole nnd heel miscd tiic practice of heel 

stretching exercises 229 nnd 2*10) hor the latter 
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the foot should be in\crtc<l nnd ndducted nnd the knee 
extended The heel is then forciblj dorsi flexed 


FLAT-FOOT IN ADOLESCENTS AND ADULTS 

^ Flat foot mn> result from defects of any of the stme 
tures which aid in the prefers ation of the longitudinal arches 
of the foot, 

OtMoui defect* maj cause fiat foot The commonest 
factors producing this arc mol united Pott s fractures pro- 
ducing fixed e\crBion of the foot, or unreduced fractures of 
the os calcis which produce disappearance of the arches of 
the foot and e\ crsion of the foot. 

Damage to the ligamenU of the foot resulting from trauma 
ln^ammato^^ affections especialU gonorrhoeal fasciitis mn\ 
produce fiat foot. 

Paralytic flat-foot may occur as a result of nntenor 
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of the leg muscles This interferes mth normal foot de\elop- 
ment, and the arches of the foot fail to appear The condition 
18 corrected by the fitting of shoes with a Thomas heel and 
bj wedging the inner aspect of the heel -jV la Thu places 
the foot in the correct functional position until the leg musdes 
regain their normal tone and pouer Massage may be pre- 
scribed as an adjunct to thu 

Childrens shoes should ha\e ngid soles nhich have a 
straight medial border with a full rounded toe and no toe 
cap The counter should fit the heel sniigh whilst the upper 
should fit closely over the instep The shank should be 
moulded to the arrh of the foot, the highest point being 
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viJgum the weight 
of the body !■ borne 
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of tbe foot produc 
Ing Rat foot 
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« tth afmllar effecta. 
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under the antenor part of the os cnicu so os to prevent 
pronation of the foot The heel should project farther 
forwards on the inner side than on the outer side so as to 
afford further support to the shank. 

Knock knee and bow legs produce pronation of the 
child 8 foot because the bodv weight u borne chieflj on the 
inner side of the foot m these conditions whilst torsion of 
the tibiQ causing the foot to appear turned inwards or 
outwards produces flat foot as a result of this same 
factor (Figs 227 and 228 ) 

In some children the tendo Vchillcs u slight!) eon 
tracted or the muscles forming the tendo Achilles maj be 
o\eractive This prevents full dorsi flexion of the ankle 
such QS ^ould occur in walking when the b<xl> ^^clght js 
being transferred from the heel to the forefoot The dor.1 
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from nnminl is llic loss of poshirnl slnbilit\, due fo Ihc loss 
of tone of tlic postuml museles of llie f(M)l nnd Icp This 
alloTYs pronntion of the foot nnd strain is thrown on its 
lipnmcnts Conlinuc<l weight iK'nnng with the foot iii this 
position onuses rclnxntion of the lignnients nnd unlocking of 
the articulations of the tnrsnl Ikiiics thus cnusiiig loss of 
stnicturnl stnbihU nnd complete relaxation of the foot nnd 
collapse of the arch mcchnnlsni Alxliiclton of the forefoot 
u superadded to the pronntion defect, nnd if these nbnormnl 
conditions persist nrlhnlic chnngcs occur in the tanwil 
joints Painful ndhesions then dc\clop, but if trentment is 
still deferred, the foot l>econics cxtrcmclj ngid nnd often 
rclatireh painless if the subject docs not indulge in cxccssiic 
walkiDg 

Symptomi — In the corh stages of the development of 
the condition the patient complnms of aching tiredness nnd 
swelling of the feet The pnm mnv be cxpcncnccd in the 
calf of the leg because of the strain imposed on these muscles 
and under the scaphoid bone and ostragnlo-scaphoid joint 
The pronation of the foot causes the line of weight Ixirmg 
to be moved raedmllj and increoscd strom is put on the 
medial side of the knee A further sequel of the flat foot 
IS an increase of the forward tilt of the pelvis which produces 
a lordosis of the lumbar spme with a concomitant backache 
Hence the neccssitj for a complete exomination of the patient 
who complains of the backache 

On exammation the foot Is seen to be rolled downwards 
and the longitudinal arch flattened so that weight is borne 
on the whole foot instead of the normal three points 
(Fig 281 (a) and (6) ) The internal malleolus and scaphoid 
bones are unduly prominent, due to eversion of the foot, and 
if the heels are examined, outward rotation of the os calcis 
will be noted The deformity can be v oluntarily corrected 
in the early stages, but later this can onl> be performed 
manually \Mien the foot becomes ngid no such correction 
IS possible 

Treatment, — The aims of trentment are 

(1) to correct the eversion ond abduction of the foot nnd 
outward nnd downward rolling of the os calcis so 
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poliomyelitis affecting the muscles supporting the longi 
tudinal arches The foot assumes a position of equino-valgus 
or calcaneo valgus, and is not a true flat foot. Spastic 
paralysis produces similar deformities 


STATIC FLAT FOOT ” 

Static flat foot is the name given to the common foot 
disabihty which is due to disordered function of the foot, and 
which has been present for some time prior to the onset of 
symptoms It is particularlj liable to occur after an illness, 
when the general muscle tone is poor or following excessive 
fatigue of the leg muscles as may occur foDowmg exercise 
which the subject is unaccustomed to perform regularly 
Occupations which entail prolonged standing cause strain of 
the bgaments and muscles of the foot, and lead to unlocking 
of the articulations of the tarsus and the development of a 
pronated foot Obesity will accentuate these factors, A 
painful com or callosity will often produce flat foot by 
reflexly inhibiting the postural muscles of the leg and foot 
Varicose veins by causing defective nutrition of the muscles 
and bgaments of the foot and oedema of the bgaments lead 
to a relaxation of the ligaments and pronation of the foot 
Hallux valgus by depnvmg the inner side of the foot of 
the support of the big toe predisposes to eversion of the 
foot and flattening of the longitudinal arch, and a congemtal 
short ftrtt metatarsal produces the same effect for the same 
reason 

As m infants a shortened tendo Achilles rotates the foot 
into pronation and causes weight bearing to be taken chicflj 
by the forefoot, whilst knock knee and bow legs alter the 
Ime of weight bearing so that mcrcascd weight is borne on 
the inner side of the foot. High heeled shoes especially if 
the counter fits badlj, ^nlI predispose to flat foot bj 
allowing the foot to slide downwards into the fore-part of 
the shoe, thus cramping the toes and preventing any move- 
ment of the toes and forefoot. 

In the development of flat foot the first deviation 
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under the nnlcnor pnrt of the os cnlcis nnd sustcntnciilum 
tnli of the os cnlcis in orrfer (o prc\cnt the down\var<I and 
outnnrd rollinp of this l>onc nnd not under the scnplioid 
bone winch is the hiphest part of the nomml longitudinal 
arch The support should l>c J in thiek on its medial aspect 
tapenng off complelch on the Intcml side and extending 
from just posterior to the hcnil of the second metatarsal to 
the postenor aspect of the heel The iMtlth of the nntenor 
edge should be the distance between the lateral side of the 
first metatarsal to the medial aspect of the fifth metatarsal 
These distances should t>c measured b\ laihpers It should 
be in thick antenorb 
and raised in the centre 
toconform tothc anterior 
metatarsal arch It 
should be bes died so 
that the elesation com 
menecs on the lateral 
aspect of the first meta 
tarsal and ends on the 
medial side of the fifth 
metatarsal but if there 
IS a congenital short first 
metatarsal, the medial 
part of the anterior part 
of the support should not 
be bevelled as obos’e 
but should be V’r in thick and extended fonrnrds under 
the head of the metatarsal so that this metatarsal 
resumes its normal function of being one of the three 
weight bearing points of the foot, (Fig 282 ) If this 
support IS not suffleiont to correct the pronaUon the 
heel and sole of the shoe should be raised 4 -tV In on the 
inner side to obtain correct foot balance When this is 
necessary o metatarsal w edge of leather i— iV in thick should 
be placed on the outer side of the sole dr inside of the shoe 
just beneath the head of the fifth metatarsal bone to pre\ent 
lateral shding of the foot 

"NATien commencing treatment mans eorh cases benefit 
by prehmmar\ rest in bed for IO-1-# dajs so that an} oedema 
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that the line of weight bcanng is returned to the 
normnl position and so that the foot is returned to 
its normal balanee 

(2) to clesatc the longitudinal arch and hold the foot in 
the position of correct structural stability until the 
postural muscles and ligaments recover their tone 
sufficiently to mamtaln postural stabihtj 

(8) to restore the tone of these muscles and ligaments 

The first two aims are secured b} the provision of correct 
footwear adjusted to balance the foot for correct weight 
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beanng and the pro\ision of felt or rubber arch supports 
\ Thomas heel should be fitted to the shoe It is important 
to bear in mind that the chief function of arch supports is 
not that of holding up the arch but that of preventing the 
downward and outward rolling of the os cnlcis and forefoot 
which IS the prelude to the collapse of the longitudinal arch 
Arch supports arc not a confession of failure of conservative 
treatment, as used to be thought arch supports which arc 
often ordered arc designed to hold up the fallen arch, and 
these arc based on sNTong fundamental pnnciplcs and are 
useless as a means of correcting the deformitj ^^lth this 
t>'pe of support, weight is still borne b) the s\holc of the 
sole of the foot. 

The correct arch support should have its highest point 
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m full ndduclion nnd nucrsion The pnticnt is nllowcd up 
3-1 dn>8 nftcr the niniiijnilnlion when the rcnction liaa 
subsided nnd walking in the plnslcr is cncoumgc<l After 
four weeks the plnstcn nre bi\nUcd, nnd remosed for 
exercises and plusiotlicmpj onl> AMicn the muscle tone 
of the msertors is Kunlcicntlv improxed that the} can present 
excrsion the jdnsters nre dlscmtlctl nnd eorrcct shoes and 
arch supports fitted ns for slnlic flnt foot 


CLAW-FOOT 

Qnw foot IS a dcfonnlt} where the longitudinal arch of the 
foot 18 increased in height nnd nssocinted with clawing of the 
toes. It max bcnc<]uircd 
or be congenital in ongin 

Acquired dare foci 
ma} result from infantile 
paral}8is or from con 
tmetures of the soft 
tissues resulting from 
bums and mflammator} 
conditions It may be 
found associated with 
progressixe diseases of 
the central nervous 8} 8 
tern, such as Fnedneh s 
atnxia and certain mus 
cular dystrophies 

The congenital or idiopathic type is the common type, 
but despite the description of congenital claw foot, it is rare 
for the established condition to be evident before the child 
13 seven or eight } cars of age The longitudinal nreh is higher 
than normal the toes clawed and the forefoot dropped The 
plantar fascia is taut nnd contracted The dropping of the 
forefoot bmits dorsi flexion of the ankle nnd simulates 
shortening of the tcndo-AchiUcs (Fig 283 ) Wthadxancing 
\ears, true shortening of the tendon does occur and the fore 
foot becomes adducted Apart from the appearance of the 
dcformlt} the chief complaints are painful callosities under 
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may subside If the foot is painful because of adhesions or 
ngid the foot should be first mobilised by manipulation 
under general anaesthesia The footivear should be corrected 
and felt or rubber arch supports of the type described, fitted 
In most cases thej can be discarded when ^e postural muscles 
can adequately stabilise the foot in the correct position. 

All these measures arc supplemented by Intensive physio- 
therapy Contrast and faradic foot baths are valuable aids 
to the recoyen of the tone of the intrinsic muscles of the foot. 
Exercises to aid these consist of picking up handkerchiefs 
and marbles with the toes Further exercises arc those 
designed to stretch the tendo-AchiDcs, walking on the outer 
sides of the feet, and exercises to strengthen the myertors 
of the feet. Ballet-dancing u an excellent therapeutic 
exercise for children 

Adyanced cases, and certain tv'pes of adolescent flat foot, 
often fail to recoyer under coaseryative treatment, and m 
selected cases operatiye measures arc used. If no arthritis 
IS present, the operation consists of lengthening the tendo- 
Achilles and arthrodesmg the scaphoid^cuneifonn jomt or 
astragalo-scaphoid joint with full correction of the flat foot 
After operation the foot is immobilised m plaster for 10-12 
weeks In old rigid cases where conservative measures fail, 
a triple arthrodesis is performed 


SPASMODIC FLAT-FOOT 

Spasmodic flat foot is a condition of eversion and abduc- 
tion of the foot, usuallv bilateral, which occurs m adolescents 
and 15 associated with considerable rigidity of the foot and 
contraction of the evertor muscles (the pcroneii) 'Manual 
correction of the foot is usually impossible. The feet arc 
painful, and walking is difficulL Often some septic focus is 
present, and its removal is often followed by improveracnt 
of foot condition Manv cases show cvndencc of mid tarsal 
artbntis, which is often the aeboJogical factor producing the 
dcformitv 

Treatment consists of manipulation of the feet under 
general anaesthesia followed bv immobilisation of the feet 
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in full adduction nnd in\crsion Tlic pnticnt is nllo^vcd up 
3-4 dn>*s nftcr the mnnipulftlion when the reaction has 
subsided and ^\nlklng in the plaster is cncoumgc<l After 
four vrccks the plasters nrc bnnhed nnd rcnio\cd for 
exercises nnd ph\ffiothcmp> onlj Wien the muscle tone 
of the invertors is sufRcicntlj impro\cd that thej can prc^cnt 
c\cr8ion the plasters arc discarded nnd correct sliocs nnd 
orch supports fitted as for stotic flat foot. 


CLAW-FOOT 

Claw foot is a deformity where the longitudinal nrch of the 
foot IS increased m height ond associated with clawmg of the 
toes It ma\ be acquired 
or be congenital m ongin 

Acquired clcno foci 
ma\ result from infantile 
pnraljsis, or from con 
tTBCtiires of the soft 
tissues residting from 
bums and inflammator> 
conditions It may be 
found associated inth 
progressive diseases of 
the central nervous sj-s 
tern such as Friedneh s 
atana and certain mus 
cular d) strophies 

The congenital or idiopathic type is the common type 
but despite the desenphon of congenital claw foot, it is rare 
for the established condition to be e\ndent before the child 
15 seven or eight \ ears of age. The longitudinal arch is higher 
than normal the toes clawed nnd the forefoot dropped The 
plantar fascia is taut nnd contracted The droppmg of the 
forefoot hmits dorsi flexion of the ankle and simulates 
shortening of the tendo Achilles (Fig 288 ) Wth nd\ancing 
> cars true shortening of the tendon does occur nnd the fore 
foot becomes adducted Apart from the apjienrance of the 
deformity the chief coraplninU are painful callosities under 
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the heads of the metatarsals and over the dorsal aspects of 
the clawed toes due to abnormal pressure and friction by 
the shoes Pam is often eTpenenced m the calf of the legs 
and m the back due to increased lordosis 

Treatment. — The aim of conservative treatment is to 
raise the forefoot and redistribute the stress of weight bearing 
from the heads of the metatarsals to the whole foot This 
can be provided bj a metatarsal bar placed posterior to the 
metatarsal heads and a leather wedge -i— tV id high beneath 
the head of the fifth metatarsal to prevent lateral shding 
and to redistribute the weight of the body from the lateral 
Bide of the foot to the line of the second metatarsah A felt 


arch support, with its highest pomt 
under the scaphoid is useful for 
Fio 294— Arch ■upportfcrr redistributing the body weight stram 
claw ft»t (After Dtveiey ) over a larger area of the foot (ngs 
284 and 288 ) 

f \ These measures should be accom 

( I I ^ I .-1 pained b> physiotherapy designed to 
\ / stretch the tendo-Achilles and im 

1 I Y ( y 1 prove the functaon of the lumbncal 

r 1 r J and mterosseu and muscles of the 
foot. 

Operative measures are usually 
necessary to supplement the con 
servativc measures The tight plantar fascia and muscles 
are relaxed by stripping their attachments from the os 
calcis (Stemdler’s operation) through medial and lateral 
incisions along the heel, and mampulating the foot so that 
they acquire new origins more anteriorly This allows the 
forefoot to be raised and the cavus deformity is corrected 
during weight bearing The foot is immobihsed m plaster 
for four weeks after operation and then mobilisation exercises 
commenced The operation is not very useful for adults 
when the deformity is fixed, and iviU not correct after 


servativc measures 


operation 

In many cases the chief disabihty is the clawing of the 
toes This IS well corrected by arthrodesis of the inter 
phalangeal joints of the toes (Lambrmudi s operation) which 
also compensates for weakness of the interosseii The foot 
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1 % jmmobihsctl on ^pccinl jinnclnls (Fig 200) or b> the insertion 
of Kirschncr ^^l^cs until ritsioii Is complete 

Lengthening of the tendo Achilles is rarely pcrformwl, 
ns the tendon is onl} njipnrcntly shortened niul lengthening 
^nll produce n cnlcnneo \nlgu» deformity In old standing 
cnscK, a tnplc nrtlirodesis of the foot may be performed 
rcmo\nng wedges of bone donmllv to correct the cavus defect 


DEVELOPMENTAL DEFECTS OF THE METATARSALS 

The metatarsals normally ha\c their long axes approxi 
mateh parallel with the first metotarsah this being longer 
and broader than the others Occasionally the head of the 
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first metatarsal is abducted from the second and the head 
of the second metatarsal replaces that of the first as one of 
the three pnncipal weight bcanng points of the foot A 
similar effect results from the presence of a congenital short 
first metatarsal bone and from excessi\e mobihty of the 
first metatarsal and an increased strain is put on the second 
metatarsal a function for which it is not designed These 
defects ere predisposing factors m the production of raeta 
tarsalgia march fmeture Freiburg s infraction and pronated 
feet 


HALLUX VALGUS 

Hallux yalgus a deformity of the great toe whereby 
the phalanges of the toe arc adducted towards the sewnd 
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toe, (Fig 287) The head of the first metatarsal la abducted, 
and the corabmed deformity causes proramence of the head 
of the metatarsal on the medial side 
of the foot. Fnction and pressure of 
the shoes at this pomt causes a bursa 
to develop and this, together ivith the 
pronunent bone, is known os a bumon. 
Continued trauma often results in a 
septic infection of the bursa. The 
deformity is often associated with flat 
foot, as the loss of the support of the 
big toe allows pronation of the foot to 
occur Once the deformitj is present, 
it IS accentuated b\ the puH of the 
deviated extensor hnllacis longus tendon The medial part 
of the metatarsal head becomes exposed to trauma and 
osteo-arthntis of the roetatarso-phalongeal joint ensues. 
This together with the bunion is the cause of the pam 
assoaated with the deformitj 

Treatment, — Operative treatment is usually recommended 
It should be delayed imtil all e^ndence of sepsis of the bumon 
IS absent. For young patients, and for cases with no arthritic 
changes excision of the bunion and exostosis is performed, 
together with transference of the origin of the adductor 
hallucis muscle from the 
pronmnl phalanx to the 
head of the first metatarsal 
(McBnde s operation) For 
other cases the proximal 
half of the proximal phoJani 
and bumon arc excised and 
an arthroplastj performed 
(Fig 288 ) After the opera 
tion, the toe is immobihscd 
for fourteen dajs m plaster 
or witha flgure-of-cight band 
age, with tmebon exerted on 
the toe to separate the sur 
faces of the false jomt. AVlien this immobilisation is remo\ ed 
e course of exercifcs is commenced to correct the pronabon 



Fio 23S — Opentkm for haHiix 

valgos. Tbe renKrval of the imn of 
the proxlniAl phalanx remo\T« tbe 
defonniQg Influence of tbe adductor 
balhicla and alao produeea an arthro- 
pUrty 
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of the foot ond to mobilise the toe Correct shoes should be 
advised for nil eases 

For patients vherc operation is contra indicated for 
reasons of age or other bwlil) ailments or for those svho 
refuse operation, some relief mnj be afforded bj fitting 
proper shoes wedged on the inner aide as for flat foot, and 
fitted with a fore part which should be m one piece and has c 
no toe-cap A small felt pad J in thick should be placed 
under the head of the first metatarsal to dlstnbutc the strain 
of weight bearing correctU whilst a metatarsal bar mil be 
msaluable if osteo-arthnlic changes ore present 

Desnees desnsed to hold the toe in the correct position 
ore useless, os thes do not relieve s^ mptoms not do thej 
cure the deformity 


METATARSALGIA 

^letatarsalgia is the term used to describe pam beneath 
the heads of the metatarsals It ma> be due to traumatic 
or Infiammatorj conditions of the metatorso-phalangeal 
joints end adjacent soft tissues It ma> also be due to 
static causes, and this maj be one of two t\*pes (a) relojcation 
metatarsalgia and (5) the neuntic t>'pe of roetntarsalgia 
The relMoiion type usually follows a debilitatmg illness 
when the general muscle tone is poor The foot is relaxed 
and the anterior metatarsal arch depressed rcsultmg in 
splaving out of the metatarsal heads The stretching of the 
transverse metatarsal ligaments causes a burning pam which 
IS relie\ ed by lateral compression of the metatarsals 

Relief 15 obtained b> strapping the forefoot mth line 
oxide strapping so as to prevent the metatarsals splaying 
out, and b\ placing a dome of felt J in, high beneath the 
second metatarsal head to restore the anterior metatarsal 
arch A metatarsal bar is fitted to the shoe to redistribute 
the area of weight bearing The associated flat foot needs 
treatment along the lines alrcodj desenbed foot exercises 
and contrast Iwiths being \'aluable aids to reoo\ er\ 

The neuntic type is often due to lateral compression of the 
metatarsals b> defectnc footwear the compression of the 
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toe, (Fig 237 ) The head of the first metatarsal is abducted 
and the combined deformity causes prommence of the head 
of the metatarsal on the medial side 
of the foot. Fnction and pressure of 
the shoes at this pomt causes a bursa 
to develop and this, together with the 
promment bone is knoim as a bumon, 
Contmued trauma often results m a 
septic infection of the bursa The 
deformitj is often associated with flat 
foot, ns the loss of the suppiort of the 
big toe allows pronation of the foot to 
occur Once the deformity is present, 
it is accentuated bj the pull of the 
deviated extensor hallucis longus tendon The medial part 
of the metatarsal head becomes exposed to trauma and 
osteo-arthntis of the metatarso-pbalangeal jomt ensues. 
This together with the bunion, is the cause of the pain 
associated with the deformity 

Treatment, — Operative treatment is usuaUy recommended 
It should be delayed until aQ cyidence of sepsis of the bunion 
is absent. For young patients and for cases with no arthritic 
changes, excision of the bunion and exostosis is performed, 
together with transference of the ongm of the adductor 
hallucii muscle from the 
proximal phalanx to the 
head of the first metatarsal 
(McBnde s operation) For 
other cases the proximal 
half of the proximal phalanx 
and bumon arc excised and 
an arthroplasty performed 
(Fig 238 ) After the opera 
tion, the toe is immobibsed 
for fourteen da>i m plaster 
or with a flguro-of-eight band 
age, with traction exerted on 
the toe to seporate the sur 
faces of the false jomt. When this immobilisation is remo^ ed 
a course of exercises is commenced to correct the pronation 



tbe p mrrlmBl phalanx rcmovn tbe 
drformlng tnHuesce of tbe •ddoctor 
hnlhicli and also pnxluce* an arthre^ 
plarty 
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of the foot nnd to mobilise the toe Correct shoes should be 
ndnsed for nil cnscs 

For patients where opcmlion is contm indicated for 
reasons of ape or other ImmIIK nilmciits or for those who 
refuse operation some relief n»n> l>e nffonlcd bj fitting 
proper shoes wc<lpc<l on the inner side ns for flat foot nnd 
fitted with a fore iwirt which should l)c m one piece nnd has e 
no toenaip V smnll felt pnd J in thick should be placed 
under the head of the first metntnrsnl to distribute the strain 
of weight bcnnng correcth, whilst a metatarsal bar will be 
ln^nlunblc if ostco-nrthntic changes arc present 

Devices dcMsed to hold the toe m the correct position 
are useless as tlic) do not relies c sxmptoms nor do they 
cure the dcfo^mlt^ 


METATARSALQIA 

Metatarsalgia is the term used to describe pain beneath 
the heads of the metatarsals It may be due to traumatic 
or inflammatory conditions of the metatarao phalangeal 
joints and adjacent soft tissues It may also be due to 
static causes nnd thu may be one of bro t> pes (a) relaxation 
metatar&algiQ, and ( 5 ) the ncuntic ty^pe of metatarsalgia 
The relaxation tifjye usually follows a debilitating iIlDeas 
when the general muscle tone u poor The foot is relaxed 
and the antenor metatarsal arch depressed resulting m 
iplaynng out of the metatarsal heads The stretching of the 
trans\erse metatarsal ligaments causes a burning pain which 
is relieved by lateral compression of the metatarsals 

Uehef 18 ob tamed by strapping the forefoot 'nth xinc 
oxide strapping so as to prevent the metatarsals splaying 
out, and by placing a dome of felt I m high beneath the 
*econd metatarsal head to restore the anterior metatarsal 
arch A metatarsal bar is fitted to the shoe to redistribute 
the area of weight bearing The associated flat foot needs 
treatment along the lines alrcadv described foot exercises 
and contrast baths being valuable aids to rccov erv 

The neuntic type is often due to lateral compression of the 
metatarsals by defective footwear the compression of the 
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digital nerves producing a burning pam irhich radiates into 
the toes The fourth toe is chiefly niTectcth the disabihty 
being known as Morton s toe. The cause in this case is 
invariably a neuroma of the digital nerve, and resechon of 
this gives prompt rehcf 


FREXBURQTS INFRACnON OF THE SECOND 
METATARSAL 

Freiburg sinfroctionis aconditionof the second metatarsal, 
which results m pain and stilTness at the metatarso-pbalangeal 
joint associated with clawing of the toe. The head of the 
bone becomes broadened, finttened and rarefied, whilst the 
shaft of the bone is thickened. This is seen when on X raj 
examination of the foot is mode The condition is 
thought to be due to overloading of the second metatarsal 
because of metatarsus varus or a congcmtal short first 
metatorsaL 

Treatment consists of restoring the pomt of weight 
bearing m the forefoot to the first metatarsal by placing a 
felt pad J m. thick beneath the first metatarsal and by 
flttinjg a metatarsal bar If the pain persists the head of the 
metatarsal ii excised. 


MARCH FRACTURE 

A march fracture is the name nsenbed to the con 
dition of spontaneous fracture of the neck of the second or 
third metatarsal, and is most commonly found m soldiers 
and those who have to indulge m more foot exercise than 
they are normally accustomed. Often a congenital short 
first metatarsal is present, which causes more strain to be 
put on the second metatarsal This, however is not an 
invariable finding The patient complains of pain and 
swelling over the dorsum of the forefoot, and locaJis^ tender 
ness IS present over the affected bone An X rav examination 
reveals a transverse fracture of the neck of the metatarsal 
in good position and associated with a cuff of callus. 
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Treatment consists of iioniohilisnltoti of tlir fo<jl in jilnslcr 
for MX ^\ccks folloMctl l)v Irrnlfnmt of tlic fnclop. prctlis 
posing to (he nssocintnl fool stmm 


HALLUX RIGIDUS 


Ilalinx ngidu*? is n condition of stillness mid Iimilcil 
extension of the nictntnrso plintniigcnl joint of the grcnl toe 
due too^tco nrllintis of the joint It nm\ result from Imumn, 
such os stnking the end of the toe ngnmst n Imnl object nnd 
*0 injuring the joint nrticnlnr Mirfnccs More frequently it 
IS a icqucl of flnt fool, where the toe l>eeonies fle.\c<l nnd 
snth the mctfltnrsal l)cconnnjj more honrontnl the dorsnl 
of the orticulor surface of the hood U almost non 
articular and degenerates, lending to ostco-nrthritis of the 
whole joint At first dorsi flexion is limitctl nnd jwimful 
out as the condition ndNTinccK, the toe ennnot be extended 
and the patient cxpcnciiccs pom when weight is put on the 
forefoot, \\ olking is then onh possible if the foot is extemnlK 
rotated, Uelicf is afforded by fitting correct shoes with a 
ngid sole nnd a metatarsal bar so that no strain is put on 
the alTectcd joint. 


A manipulation will increase the range of mo\emcnt nnd 
rolieve pom m recent eases, but od\'anced eases need opera 
bon, Thij consists of making an arthroplasty by excising 
ne base of the proximal phalanx ns for hallux valgus 
^cr operation, physiotherapy is directed to the associated 
fiat foot. 


HAMMER-TOE 

Hammer-toe is a deformity of the toe* usually the second, 
consuting of dorsi flexion of the proximal phalanx with 
acute plantar flexion of the second phalanx, and plantar 
or dorti flexion of the distal phalanx, (Fig 280 ) 
c ord flexion of the proximal phalanx causes the dorsum 
^ ^ Qgamst the abo^ and a pamful callosity or 

com ^ciopt, A com often dex clops on the tip of the distal 



278 1RACTUEE8 AM> ORTIIOPALDIC 8UEOEIl\ 


phalanx The dcfonmty is commonly associated \nth claw 
foot and hallux valgus and is usually bilateraL 

In children the toe should be subject 
to repeated manipulation and the dc 
fopmity corrected by strapping pawing 
o\cr and under the toe In aduUg the 
deformity is fixed and operati\ c measures 
are neccssarj (Fig 240 ) These consist 
in excising the com or callosity and the 
proximal interphalangcal jomt with 
wedges of bone, followed bj arthrodesis 
of the toe The toe is then immobilised 
for SIX weeks b\ a toe sphnt or a 



Fic 230 — Ilammrr toe 




tio S40 — Opentire Ueatmrat of hammer toe 

Kirschner wire threaded through the 
phalanges, (Fig 241 ) 


Fio 211 — AAeropers- 
tkm the toe miy be 
hnmobflked br boiH 
fla k es and ■ small 
metal fupport. Two 
bend^se* are mppbed. 
Tbe proximal bandaife 
p«',«xo%er tbe domim 
of tbe toe to prevent 
hvper^xtetiakni of tbe 
proximal phalanx. Tbe 
dMal bondage pooaes 
under tbe distal phol 
■ njee to prevent flex 
loo Thcee bondofee 
maintain the phalonfe 
in correct oUgnmeot. 


AFFECTIONS OF THE HEEL 

Pam over the postenor aspect of the 
heel maj be due to tcnosvnotTtis of the 
tendo \cbillc8 or to bursitis external or 
deep to the tendo-Achilles Tenosy- 
novitis IS treated by immobilisation in a 
plaster cast, inclifding the foot and knee, 
in order to rest the gastrocnemius com 
pletelj This is retained for three weeks 
BuniUB 18 treated bj first relict'ing 
prc?ssurc on the bursa and the apphea 
tion of heat. Persistence or recurrence of 


mptoms indicates cxasion of the bursa. 

Epipbysitii of the os caJeis is discussed m Chapter 
Calcaneal Spurs — Calcaneal spurs arc outgrowths of Ixine 
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on the plnntnr nspcct of the os calcis nt the ongin of the 
plontor fftscin Almost mxnnnbU they result from plnntnr 
fnscuhs often gonococcnl m ongin, or nssoemted >nth other 
focfll sepsis Occnsionallj, n bursa co\crs the spur and 
bursitis dc^elop8 increasing the pnin and disnbihtj The 
patient complains of pain in the heel ^hen walking , 
Trfotmeiit it directed to elimination of the focal sepsis 
and the relief of pressure on the spur by the provision of a 
sponge rubber inlaj in the shoe heel oicrthc site of the spur, 
or a rubber bar J in thick just anterior to the tender point 
The plontar fascutis is treated by application of heat via 
medical dintherrav or short iro\c diathermy, and \accme 
injections Ebccision of the spur is only performed ns a last 
resort 


AFFECTIONS OF THE SKIN OF THE FOOT 

CORNS AND CALLOSITIES 

A coUosit> 13 a localised thickening of the skin which is 
due to fnction and abnormal pressure o\er areas unaccus 
tomed to such pressure They arc aosocinted with claw foot 
(under the metatarsal heads and over the dorsal aspect of 
the clawed toe) with hammer toe, and with lU flttmg shoes 
tVhcrc the pressure is exerted over a bonj prominence 
which can exert counter prcsslire a locabsed prohfemtion of 
the skm arises which also burrows deep into the deeper 
lajers of the skin. This constitutes a com 

Treatment is directed to the achological factor producing 
the painful skin defect* and to reducing the callosities or 
remonng the corns Local application of a paint containing 
Ext Cannbis Indica and 30 grams of saheyhe acid dissolved 
m ether and collodion, followed by so^ura bicarbonate 
foot baths, will aid remo\Til of the hom\ thickenings 
Curettage or paring with a raxor is often necessarj for 
complete remoial 

Tcmpomr> relief from pniu maj be afforded by the 
application of felt rings o\cr the com or callosities, thercb\ 
rchesing pressure on the painful area 
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PL.WTAR ^^ARTS 

nanlor warts arc painful localised arcumsenbod grortlo 
in the skin of the sole and heel of the foot Thc\ are treated 
b\ curcltafTC with a \olkjiiann spoon followed by tie 
application of 10 per cent siher nitrate to the remaminj 
depression If the warts are multiple application ofnpo 
ficinl X m\s IS the best method of treatment 


INGROWING TOE-NAIL 

Inprowinp toe-nail is a \crs pnmfu! affectioa essooited 
^\lth n low pmtlc infection of the nail fold It usaaDv foOasi 



tlic wcnniiR nf bnilh iMpict sho« nnd u prcapiUtri b; 
cn tiny the nulls comcxl\ instead of tmns^e^fel> 


III milil I, 1 ,^ nncking the m3 "j 

in lfi« .....t ^ 1 . . ' . ° — (fR 


. rvnci IS nUontcrl b\ pncKing uic 

»in ic nail fidd with cotton wool soaked in 10 
silver T , - 


^,1 ,, "o-n coiion wool soakco m t" , 

imini/' *^1*^ eorrcotinp sources of pT«sii^ 

of tia nail fold J 

SDCC«*®, 


null lOl.. 

A o|>cmtl^ c treatment is 

and nail u ‘’1'i‘eidliiu in the excision of n lecdgc 
.utui™" 7,;’ the nnd fold the mw «« K t 
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Dow legs. iSee Genu Tarum. 

Brachial neuritis, 179 
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anaesthesia 03 
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for fracture of tibia, 1 1 8 
Bre^■^co^Js, 212, 214 
Broci. pin, 31 

Broekman, op>eTatlon for talipes, 210 
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Browne Denk. See Denis Browne. 

“ Bucket handle ” tears of semi- 
lunar cartilage 183- 
Buerger B disease 221 
exercites, 221 
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PLANT-iH W^HTS 

Plantar ^rarts arc painful localised, cjrcumscnbcd groirth* 
m the skin of the sole and heel of the foot, Thej are treated 
bj curettage wth a ^^oJkmnnn spoon followed b> the 
application of 10 per cent, silver nitrate to the remairuog 
dcpreagion If the worts ore multiple, application of super 
flcittl X rajs IS the best method of treatment 


INGROWINO TOE-NAIL 


IngTomng toe nail is a very painful affcchon associated 
^nth a low-grade infection of the nml fold It usuall> foDorrs 



the wconng of badlj designed shoes and is precipitated by 
cuttmg the nails conveily instead of transversely 

Tn mdd cases rchef is afforded by packing the nail away 
from the nail fold with cotton wool soaked m 10 per cent, 
silver nitrate and b> correcting source* of pressure and 
irritation of the noil fold 

In well-cstabhshed coses operative treotnient is necessary 
A conservative operation is ttc CTcision of a wedge of skin 
and nail so as to include the noil fold the raw area being 
sutured (Fig 242 ) 

For recurrent cases the nail bed moy be excised and a 
skin graft applied or tlic niul bed excused by amputating 
the distal half of the distal phalanx (Fig 24S ) The latter 
13 a permanent cure which the long suffering patent welcomes 
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rheumatoid, 170 
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of shoulder 108 
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Arthroplatty 43 
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V\-ascular necrosis 130 
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of amputation strnnps 40 
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spinal cord Injuw 102 
Dennett s fracture 00 
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care In pnraple^ 100 
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Onger spUnt, 43 
I for fnctum of TDctacaipala, 88 
I leg screw traction frame 18 
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rednoeuT lU 
asrlvel stirrup 80 
I Bone (Usestses of, 183. 
graft, AJbee, 157 
InslTumenU for 38 
alldlDg grafts for unonlted frao- 
tures 00 
plates, 38 
sorwm, 38. 
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Bow legs. See Genu vartiin. 

Bnscblal neuritis, 170 
plexus lesloQS of 230 
anaesthesia, 03. 

Bradford frame 23 
Braun frame, 18 

for fracture of tibia, 118 
BrrrlcoUis 212, 214 
Brock pin 81 

Droekjiian, operation for talip«, 210 
Biodle ■ abacema, 188 
Browne Denis. See Denis Browne 
“Ducket-handle” tears of semi- 
lunar eartnage isa. 

Buerger ■ disease 224 
exercises, 224 
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Bxinioia 274 
BoEKltb infratiotu, 160 
olecrniKm 160 
prep*telbu' 180 
cubdeltold, 170 
tnimwtlc, 168 
tendo-Achfllfi 278 


C 


C«^ knee 15 163, 185 
Caioftneft] tpor 278 
CalelflcitioD of cupmcptnahu tendon, 
177 


Caliper valUng Tbomai,I7 112,167 

CaUoalttei, 177 270 

Calliu 58 

Carr tpUnt, 20 

Carrylnf angle 82. 

Cartlla^ tumoon of 145 
•emirunar leaiona of, 181 
CaoMlglcL, 257 
Celhiiold ipllntt, 15A. 

Cervleal rib 213. 

aoaleootorny for 214 
vertebrae fraotnree of 00 
tubereuJoali of, 150 
Charcot * ^otst, 190 
Chondroma, 145 
Clavlde fmetores of, 74 
Cla« fbot, 271 
hand 288 

Clab-fbot, ooogeoHal. 207 
hand eongenltai. 215. 

Cooe^jnia 250 

Cock up rplhit, 27 228 230 

Coley’a fluid, 147 

Collar and cuff fbr frmcturea of bead 
of radlua, 84. 

fbr tupraoondrlar froctnrea, 82 
CoUea fracture 87 
Comminuted fracture 53 
Compoiind fraeturea, compUcatkma 
of 71 

flrvt aid in, 00 
treatment, TO 

CompJTcaaloo fraeturea of vertebrae 

02 . 

Congenital dlalocation of blp, 202. 
manlpolatloo of, SQ5 
■hclf operatloQ tor 207 
Cootrmoturca, 43. 

Cord Injury In aptnal fraeturea, 09 
Coma, 277 279 
Coato-tranaveraectomy 157 
Coxa valga, 222. 

>ata, 221 

Cramer wire apUntJ 33. 

Cranlotabea, 138 ^ 

Cr«pe bandage for ampotation 
atampa, 49 


Crepltua, In fraeturea, 54 
Cruciate Ugomeot, tear of, Ih 
C niah lyndrome 67 
Cubihu valgof 81 
varua, 81 

Cyato-njetrograni 101 
D 

Davla method of rednetloo of frao- 
tiired vertebrae, 05 
Deep \ my therapy ankykalng 
aponrfvlltla 240 
for Ewing’a tumour 147 
gtant-cell tumour 146 
orteo-arthritla. 172. 

DeformltT conection of 41 
In fmcTurea, 54. 

DeUriom trrmena, co mp U eating fra c- 
tuj e a , 57 

Deltoid pAialyaia, 231 
Denh Browne nJ^t apllnta, SlO 
CFpen toed boota, 110 
talJpea aplinta, 

Dlaph^^ 183. 

Dtalbcrmy ahort wave, 176 178 

250 270 

“ Dhmer ferk deformity to Collet 
fneture, 88 
Dlalocatlon, ankle, 110 
cmleal iptoe 90. 
eongenltaX of hip 202. 
deflolUoD 51 
ofefbov ISO 
general, 127 
of hip 130 
lunate, 130 

reeurrent, of ahoulder 129 
of patella, 1 83 
ahoulder 128 
of lendona, SOO 
Draping at operation 34 
Drop-foot aplinta, 14 
Dupuytren a eootracture 190. 


E 

Eptphyaeal obangea in rlcketa, 141 
aeparation, 61 133. 
of head of humenn TO 
of upper end of femur 23S. 
Fplphyi^ alinplor ” of, 132. 
Epiphjaitls ayphlUtw, 168 
Ert»'Ducfaeiine piuaJyala, 230. 

Bwtiig ■ tunwur 147 
Exelaioa of olecranon, 84 
Exerciwa for fracture of the aplr>e, 95 
for fraeturea of the tibia, 1 W 
for Smltb-Peteraeo operation 105 
remedial, 08 
with roOn-akatea, 43. 
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Evlen^on ulin 
Errt, In tortfroIU*, 21J 


F*d«l a^'Tiimclnr In tortIcoUh 210 
Fnradlwii 230 

1-Bvla contrartoiT* of 43 100 272. 

latt me In Qrthrojvln^tj 40 
Fat rmbolIvTi 00, 
tTbnwItK 200 

FIpore-of-efcM bondaRf for fractured 
cin\-Wc TO 

Finger*, hiJtiTi« of 00 
Jlxed traction, 40 112 
Flap-^^mfls 42. 

Flat foot 200 

arch aupfwrti for 200 
opcmtloni for 270 
tpaamodic 270 
Foot affections of 200 
arches of 200 
** flat " 205 
Infant a, 203- 
Foot^ car 202 
“ Forward ilamp 250 
Fracture*, carpel acaphold 00 
caaae* of 51 
crrckel apine 00 
classlficotlon of 52. 
ria^-kie 74 
CoOea 8- 
commlnated 52 
complication* of 54 
eomnoimd M TO 
cruifc vradromc associated with, 57 
delajca union of 00 
femur 105 

birth Injurle* of, 111 

Brauo frame in treatment 11Q 

compound, 115 

eiendsea for 110 

fljced traetkm for 113 

In children 112, 

DccJc of 105 

■keletal traction for 113. 
mbtrochanteric. 111 
Thomas splint for 112. 
nr*t aid, 03 
preenatick, 52. 
head of radius, 81 
bomerm 77 

(loaer one-thhdh 81 
ImmobQlsatioa of 05 
Impacted, 52. 
mal-unlon 50 
mandible 73. 

metacarpala and phalnngea, 60 
metaUrwla, 120 

mu*cle tnjixrlea aaaodated wHh 50. 
Mr\e injurle* associated srlth, 55 


Fmctnnw nonunion 00 

ocrupotlonnl themjij for CO, 

oleemnon 83 

open reduction 05 

os celcis, 123. 

patella 110 

iicl\i% 102, 

Wtta, no 

reductlrm of 03, 
rehabilitation 00 , 
repair of 58 
rfl^ 

scapula 77 

iCTTW flxathm, 05 

•liaft of tndhis and ulna 85 

almple 52 

spine D2 

cTcn da c* for B5 
with cord Injury TO 
spiral 52. 
tibia 117 
IrensTCTae 52 

proccasra of s'ertebroe 102 
treolmcol of peneral, 02 
smscular Injurka in M 
Tertebral bMle*, 92. 
Fragflitai oaalum 141 
hieinca, DOhler arm 28. 

I« 18 

Dradford, 23 
Dnun, 18 

Jone* hJp abdaellon 18 
Pugh hip 104 
spinal, 158 
MTiltman 24. 
hreJburg > infraction, 270, 

** Froaen shoulder ” ITO 


G 

Callows extmaloQ for birth fracture 
of femur 111 

for fracture of femur In chfldroi 
113 

Calvaniam, 235 
Ganglion 168 

sympathetic. Injection of, 225 
Canghonectomy for peripheral s-a* 
cular dimsc, 225 
Gas-gangrene 71 
propbybudsof 00 
Oemu valgum, 143. 

in aiaoc^tloo srith flat foot 
204 

Tarnm, 144 

in aasoelatloQ with flat foot 
201 

Cbmt-eell tumour 140, 

Goniometer 07 
Goooeoccml arthritis, 101 
Greenatick fracture 53 
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GuJllotliM ampatatkm 40 
Gutter ipllDts, 83 


II 


IIiUux ri|^u*, 277 
878. 

HamUton HuwQ tncthni 48 
for acetabaJoplafty 173. 
for fracture of Deck of femar 108 
Ilamrocr toe 277 
Head sufpeiakKi apparatua, 3 138 
for tortleoQH, 213 
Ifeei, affecifoiiJ of 278 
JleUotlierapy for toberouloalt of 
boQea and jolnta, 140 
nenderaoD a operatloa 130 
Hip Joint, acetabu]oplaat> of i"3, 
orthrodeab oL 103 
congenita] dhiocatloo of 203 
oateoobODdrlth of, 218 
■pica plaater for 0 
traomatk dblocatloD of 130 
tnbcTcuknla of 103 

UodgTQ apUot, 21 
Uomer a fyndroroe 237 
Humema, dtaplaccmeDt In fractarea 
of, 80 

fnctorea of, TT 


I 

Imnwljlllaatioa of fmetima, 00 
of Joint!, 181 
ofaplne 153. 
for tubercuktaia, 183- 
Impacted fncture, 53 
Incontloence of urine and faecct in 
fplnal cord Injuriea, 107 
Infantile paralx'ala. Ste Anterior 
poUom\‘eritla. 

Infra pwtellar pad of fiit, affectiona of, 
183 

lofroalof toe-naJl, 280 
Inftnuoenta, geoerml, 88. 
Intemalderaogefnentaoftheknee 180 
Interrertebral dhca, leakna of 248 
prolapae of 330 


Jacket, plaster 10 04 
for aeoUoala 340. 
for tuberctilotli of apine 130 
Jolnta, affetJtlooa of 130 
Charcot a, 180 
hip tabercnknla of 183. 
knee tuberruloali of 107 
kww bodlea in, 174 
Ofteo-arthrltb oC 174 
rteumatold arthrltli of, 170 


Jolnta, ahoalder tuberealoals of, 188 
■yphUb of 108 
»ounda of, 100 
Jonei cook -up aplint, 37 
btp abduction frame 18 
for alinped eptpbjala, 2S3 
for tuberculoria of hip, 183. 


K 

Kenny mclhoda for anterior poUo- 
rayelitU, 231 

KbachDcr rrirc Insertion of 30 
Knee OBfc 13 

for affcctioDi of prepotellar pad 
of lat, 185 

for leriooa of emciate Ugamcfita 
183 

Joint, arthrodeaii of 107 
internal deran^jements of 180 
aynovitia of, 181 
tnberculoala oC 107 
Knock knee Set Ccon 
Kooher method for redaction of db- 
kxated ahoalder 130 
KObler a dbeaae, 2S0 
KQmmeD ■ dbexiae, 231 
Kjrphotfla, 247 


L 

LorabrtnudJ operat to o for Haw toet, 
373 

for drop-foot, £41 

Lafnlne«tom> for prolapaed Inter 
vertebral dbo, 138 
litttrumenU fOr SC 
Llgamenta, reoonstruotkm at ankle, 
182. 

■train of back, 354. 
tom eoilatenU of knee 181 
tom emoiate, 182. 

Llatxm vpUnt, 103 
LHUe a disease 332. 

Loo« bodies, 174, 

Lordotia, 230 

Lorens manJpulatloa for coivaiital 
dislocation of tlu hJp, SXM 
Low back pain, 302. 

Lower motor neurone lesion 238 
Lowman damp 86 
Lumbo-sacrai angle 233 
atralo, 134 


M 

** 3Iallet " flngCT ICO 
klandible fractures of 78. 
31an}pulatloa, for con e c Uon of de- 
fbrmity 44 
for flat foot, 370 



Munlpiilalkm nf frnctiiirs flt 
pmerni 40 

I^rrm, for pongmit*! «l Worn! km of 
hip 203 
for ipnilnn, 131 
for talipes «iatno*>'Bni^ 208 
fcFT ta1lpr» cnlc«rwo-\iilgu*, 211 
3Iant<nnt trrt 140 
Jlirrh frartnrr 2*fU 
McBridff • oppmlkm 2“4 
JlrJIurrav oprralkm for fmrlurc of 
DrrV of femur. 108 
for orteoHirlhrilM of hJp l"3. 
Medfal coUatrml Itpatnmt tc*r of 
1R2 

rpicoodjle Kiwiralkm of r."!. 
Median ner\T lealom of 237 
“ Mekm-aeed " bodlea, IW 
Meningocoele 212. 

Metaoarpali, fmoturra of 9v 
ltib<Tcuk«W of, 138 
Mrtaphv*^ 103 
3fetatajMd bar 2~2 
Mctatamlgla, 272 
MetaUnals fracturr? of lio 
tnbemik^ of 138 
Morton « toe 2^0 
Jlultlnle raireloma, 148 
Moaele, roldOcatloa la 1134 
cofltirtiooa, 101 

fajmiet eompUeatinf fractum, 30 
rupture of lOl 
aocmdi of 189 
iirdocoele 212 
31>'elo'menlnmxmle 242 
Mycnitb tmlucam. IW 

compUcallnc frectum 30 
lo elbow dhlocatlonv 190 
In elbow fraetum 83 


Nrtirtme Ir^lom of ujiper and Joaer 
motor 23.1 

Neuropathic Joints, 100 
Nicola opcmtlon 120 
Night Mplintv for lhlpu^tren« con 
trarturc 107 
for talljica 310 
“No touch technhjue 30 
Nudetta piiljHmja prolapae of 238 


O 

Oblique fractnrra, M 
oitfotomy 108 173 
Okennon procea*, fractures of 83 
Open T^uctlon of fnicturce 03 
of fractured okcronoo 83 
of aepojated medial qdcondjle 
83- 

Oi enJeja, frarture of 123. 
Ovtood-Schlitter a dUeaae 220 
0«ieo-«rlhritia, 172. 

Oiteochondrltia, 218 
dl«ec*Qa 173 
of hJp, 218 
of o« cmlcil, 2S1 
of eploe, 2S1 
of tarn acaphold 2*0 
of tlbial tobertJe 2«0 
OrteoeUxh 1 -H 
Ofleocia*tt. 58 
Oateogeocaii impcTfeeta, 141 
(^eoma, 143 
Oateom\Tlltb, 133 
compUcstlona of, 133 
fractarw due to 54 180 
Oateotomy general, 43 
Imtramenta for 8T 


Nall SiriKb-Peteraeo, 100. 

Naughlon Donn, operation for drop- 
foot, 210 

Neck, wry See TortkoUH. 

Nelaton a line 202 
Nerve, circumflex, tedoni of, gto 
comprmkm 234 
d/viatoa, 214 

Injurtea compllcatlilg fracturrt 33 
median le^lom of 237 
peroneal, leiloni of 2 40 
radial, Jealonv of 230 

In fractures of bumerui 80 
adaUc, ledotrt of 240 
tibial leatom of 241 
tumoun of 241 
ulnar lealom of 238 
Neurttk, brachial, J70 
uloar 83 230 


I*aget a diaeaw ISO 

I caoalnf fraeturea, 54 
Paralyats fai fracturei 53 
of the aplne 90 
aurjfcry 01 250 

In tubercukHia of the aptoe 153 
157 

I^uaplegia In froetare* of the aplne 
00 

Id tnbercaloda of tbc aplne 153, 
1.^7 

ParathN’roid <nteod)xtniphv 140 
I and petbologtcaJ fracture 3 4 

' Ihirrott a nodea, 138. 

I‘atholo8ical dIOocation, CliaiTOt a 
100 

In tuberenknb of jolntv. IrtS. 
fractor«, 33 

I In fragUitai otilum 14 I 
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Putlulof^l fnctures In (iutt-ceO 
tumonr 146- 
In o*t«MnyeUtl*, IIML 
to P»jtt » ina 
In pnrathyrohJ ortcod^rtrophy 
I4a 

Pelvic tlUif lOi 
Pdvit. fractures of, 102 . 

PetiianUo for acute osteotnj^Utls, IJMJ 
for oompoaod fractures. To. 
for gns-ganfme. 72. 

Att woimds of Wnti, ISO 
Periarltrith of the shoulder 1T2 
PeiiphenJ nerve ksloos, 834 
vascular laaioru, 824. 

Peroneal nerve leatoM of, 240 
Perthes dbease, S16 
Phalanjea, fraobues of, ao 
Phelp s bo*, IW, 

Pin, Broolc, 31 
Stdomarm, 90 
Plantar wartL tSO 
Piaster of Paiu for the ankle 10 
appUcatloQ ot, B 
bcuMlaM 2. 
bed, n 

fbr spinal lojarles, 00 
for tnbemiVMh of the sjilne 
1U. 

for eervteai spine, 97 
ODfnpUeatioaa of 8 
for conmiltjU dfadocstioa of the 
hip a>6. 

for aorsal spinal injury 00 , 
blstorleal, 2. 
jacket, 10 . 
sores, S 

speclsl oasts, 04 
technlqtie, t 
far the t(Ua, HT 
iumbirokle Jacket, *47 
vrslklofr plutera. IS, 00 
Posture drfects of 335 
Pott's disease 151 
fkaetart 110 

Preparatloo of skin, pre-opernticio 33 
P re s s or e sorrs. •Srf Plaster and Bed 
sores. 

Prolapse of intervertebral dHos, 258 
Pngh h^ frame, IW 
spinal frame, 154 
Polmonary emboUitn, 6A. 

Pulp tractloii, 31 

In Bennett s fracture 00 
Puttl mattrfas, 205 
Pyaemia 135 

Q 

Qnadrtcepa drtn KTT 115 HO 181 
1S1 


n 

Iladlal neiii'e, lesions of *30 

parahab eompllcallnf froetuiei 
of the humerus, 80 
Badlus, abaenee of 210 . 
frae tui c a of the bead, 84, 
of the shall, S5. 

Baynaud s disease, 225 
Beaudlon of df gtnt r ol ioP, 235 
Becunent disi^tioo of the pateQa, 
180 

of the ahoolder Joint, 120 
Redaction of fraetm^ 03- 
BehablUtatioo vW 80 
Remedial ea crcis ea, W 
BctropharyTifeal abaceaa. 153 
Rbcumatora artbrltb ITO 
Riba, fmnttiTta of 91 
Ricketi, UI 

dentitlaa In. 142. 
oaUoelasis for 144 
cattotomy for 144 
tetany In, 143 

Bofer Andenotk ^bat for fracture of 

the neek or the fKDOr lp«, 
for subfrocbantesle fmrturr 111 
RoUer-aiate exendaea, 43. 

Rupture of bicepa tendon, 170 


S 

- ftabre " HWa 138 
SscraJlsaUan, 153- 
Saem-Qlae b<dt, 82- 
Joint dislocation 102. 
strain tS4 

“ Saheot angle ** of the os caids, 
123 

Sarcoma. 140 

Saueeriaation of booe cavities, 138 
Soapbofd, ftae tur ea oC 69 
Sca^mla, am|rtnltal elevation of. 212 
fraetorea of 77 
Sebeumnanp's disease, tSI 
Sdatie nerve leaiotts 240 
scoliosis. 258. 

Sciatica, 252- 
'icoKosls, 244 
sdstic. *52. 
to tnrtlcoUh, * 16 . 

SecotMlary carctnoms and patho- 
logical fractore, 54. 
baemorrtiage 71 
futnre of aoondv, TO 
SexnOunar eartflage Instrameotv for 
exeUoo, 38 
lexioos of 181 
Sequestrum, 135, 

I retooval of 137 
I SevePs disease *21 
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‘*Shflf”op(TnllonforconprTillal<li»- I 
location of hip 20 I 

Shock compUcQtlng compound frmc- 
tnrci 70 

Sbocm, correct 102, 2^ 277 

ShouWer Joint «rthrodc<li of 108 

ICflOTM of 17(L 
tnbcTculcrtW of 1 C 8 
Skclct*! trBctkm 20 
dcl»Trd union 00 
for /ractuiT* of the femur 110 
for fmeture* of the metotar^b, 
12fl. 

Skin traction, 28 

for fractorci of the femur 113. 
graftinj; 41 

for compound frocturea 70 
for Injuriei of the flngrr*, 01 
prcy»ratlon 33 
Slrall traction 07 
Slipped cplphciK *22. 

Smlth-1 eteracn nail and lostrantentc 
for Insertion, KM 
and lDdrurT>eaU for alippcd epK 
phvria, 222 

Spadle paralcih 132. 

Splca pkftfT for the hip Joint 0 
for the iboulder Joint 10 
Spina birida 242 
Spinal brace 23 
bphw, Inkmj of 242. 
malformatloaa of 242. 
o^eomyelHli of 242. 
tucoouDi of 238 

SpUnta, abdaeUon aeropUrre 24 
IWtUcr finger 43 
Draun frame 16 
Carr 20 
cock-up 27 
Cramer nice 32 
drop-foot 14 
putter 32 

Hodgen, 21 
Thomas arm 24 
double hip, 18 
hip 20 
lep 10 1- 
walklnp caliper 1" 

Split thlckneM tldn crafts, 4.7 
Sptond^Utla, ank\k>u^ 248 
deformans 24B 
bpondj-lolhlbeals, 253 
Sprains 37 

of the ankle 181 
of the lurk, 23 4 
of the •boulder Joint 178 
of the arkt 13l 
Sprenprl • •boulder 212 
Static contractlom of muscles. 00 
113 lie 117 


Stelndlrr ■ operation 272 
Stetnmann ]An 01 
Stenosinp tcmlo-\TiBlnitls 200 
8tm! 42. 

Stmpplnp for froctuirs of the ribs, 02. 

for ■])rBlns of tite ankle 131 
Subluxation 57 

Sulpbathiorole for compound frnc- 
turca CO 

for ostconivTlitls, 100 
for armmds of Joint*, 130 
Sulpbonamldc powder 70 
Sapracondclar fracture 82. 
Supmsplnatus tendinItU, IT 
cnlcinration of 1“7 
S«o> bock, 237 

Svmpotbcctomv for peripheral vni 
eulnr dlseose 223 
for rheumatoid arthritis, 171 
for traomatio arterial ipoam 73 
S>'ndactTllam 217 
8yno\‘ee^omy 171 
Sj'renial chondroma I'S 
Svno\dti», 138 
of tbe loiee IBl 
SephfUa of bone 138 
of Joint* 108 

T 

T ftrop 131 220 

Tabes dortalls In relatloD to frneturta, 
M 

TalectomT 212. 

Tnlipea, 207 

calcaneo-\-nlgu*, 211 
equlDO-^■a^ua, 207 
paraWlc 230 200 
•posuc 233 

TendlnKi* of nipraapinnhu tendon, 
1 7* 

Tendooa, chronic Infection of 108 
dlshaerlion ol^ 189 
dhlocBtlon of, 200 
rupture of Wcepa, 177 
ronturc of mpraaptnatu*, 177 
•uocutanctm* rupture of 100 
tranfplantoUon of 230 
tumour* of, 201 
Tendovaelnitlt, 200 
Tennb eltow 160 
Teno s ynoNdtls, 108 
Tenotomv 44 
Tetanus, 72 

prophvlaxii of GO 

Tetanv after parathyroidectomy 140 
in ricketJ 143. 

Thleiaeh praft 43 
Thomaj arm apUnt 24 
bed knee •plint 10 , 
for fmeturea of the femur 11 * 
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PqUio1o0c*J fracture* I0 glant-ceil 
tumour 148 
In osteoraTvllUs 138 
tn Paget * dUease, 180 
In parathyTOtd oateodjTrtropIiy 
140 

Pelvic allng, 104, 

PeJvl*, fracture* of 102. 

PenWIlin for acute oateomyelItU 138 
for compound fimcttirea, TO 
for fOs-fasgrencL T2. 
for mound* of iomt* 150 
Periarthritl*oftbe*Ix£mldrr 170 
Peripheral n erre leaioaa, 234 
vucukr leaion*, £34 
Perooeal nerve, leviozM of, 240 
Pertbe* diaeaae, £18 
Pholangea, fracture* of 60 
Pbelpt^x, 155 
Pin, Broek, 81 
Steinmami, 30 
Plantar wart*, tSO 
Planter of Pari* for the anUe, 15 
applieotkm of 5 
baodage*. 2. 
bed, 11 

for tpiaal fcojurie*, 00 
for tubereufadt of the sotne 
155 

for cervical cplce, 07 
compliemtloui oC 8 
for eoQgeaftal ditloeatioa of the 
htp SM 

for doraal tplaal Injarr 05. 
hhtorlcal. t 
Jacket, 10 
aorea, 8 

tpedal Alta, 04 
tecfatiiqw 2. 
for the tibia, 117 
tumbudUe Jadiet, 047 
walldns plajtera, 13, 08 
IHwture defect* of 255 
Pott • dbea*e, 151 
fracture 1 10 

Preparatloa ofakhi, pre-opetatio(^33 
Premire *ore*- Sk Pla»ter and Bed 
•ore*. 

Prolapae of Interrartebml dbea, 259 
Pufh hip flame 150 
gpinal frame, 154 
Pulmonary emboUam 5C. 

Pulp tracttoc, 81 

In Bennett * fracture, 00 
PuttI mattrea*, 205 
Pyaemia, 185 

Q 

Quadricepa drill, 107 115 115, 181 
let 184 


H 

Hadial nerre, Icaian* of 230 

paralyal* compUcatinf fmcttue* 
of {be humerui, 60 
nadloa, abaenee of 210. 
frocturea of the bead, 64 
of tbe abaft, 85 
nsTnaiuP* dlaeaae, £23 
ItACtlon of defcneratkia 235 
neourrcnt dklocation of the patella, 
IW 

of the thoulder Joint, 129 
Heduotjon of frncture*, 53 
nebabDltatloa rill 60 
Bemcdial eicrc ia c*, OS 
lletropharyngeal abaoca*, 133 
Ilbiramatora arthritis, 170 
Rib*, fraotum oC 01 
Rlcket*, 141 

dentHloo In, 142. 
oatenelasl* for 144 
octeotomjr for 144 
tetany in 143 

Roger Andrraon spUnt for fracture of 
the oe^ of tbe fexonr 106 
for •ubtTwhaaterte fraetttre 111 
RoOcr-ekate exmisea, 40. 

Rupture of bicep* teodon, 1T0 


8 

-Sabre”tn>ia 186 

SacraliaatJan, 25S. 

Saera-Qlae belt, 82. 

Joint. dMkxstloD, 103 
•trahi, 254. 

'‘Salient angle of tbe os eaiel* 
123. 

Sareoma, 140. 

Sauceriiatian of bone Avitlea, 138. 

Soaphoid, fcaetures of; 80 

Seapula, congenital elevation of 212 
ftacture* of 77 

Scbeuermann a dHemse 231 

Sdatio nsrve lesion*, 840 
acolkai*. 252. 

Sdatka, 252. 

Scolioah 244 
adatlo, 2J2. 

In tortlooilM, 315 

Secondary carrinoma and patbo 
logical fracture 54 
haemorrhage, 71 
anture of vound*. 70 

SemOunar ArtHage Inttrument* for 
excWon, 38 
lesion* of jai 
I Seque*trum 185 
' iwmoval of, IST 
) Sever** diwase, 231 




28S FRACTURES AVD ORTHOPAEDIC SURGERY 


ThoDtai bed knee tplfnt tor tubercu 
Jo*li of the knee, 107 
dogble hfp ipllnt 18 
heeb 205 

•Innic bip ipllnt, 20 

tor tabcrruloaU of h)p 105 
wmJldtif rallper 17 
wTetwb, 47 

Three-dlng metbod for ffnctiired 
clo^le 70. 

Throfnbo-*ngUt|j obllterAni 224 
Ttiiunb lnjim« of, 00 
Tfliial ner%r, fectoiu of 141 
Tld*I drstoa^ of the bladder IGO 
Toe:, hammer 277 
Toe-ndting tpiiog 14. 

TortfcoUii (wry neck), 214 
Toamlqwrt tor «mput«tkHii 49 
(eneml, 05 

T^cthra balanced, 40, 04 
fixed, 40, 112 
FlomlKon RutaeU 23. 



elds, 28 

tkuil or 

Tranrreroe fracture M 
Traumatic orterlal tpoun 55 73 
utrtar oeuTitU, 55 
” TraveUbw acetabuJorn,” 104 
Tripod wmluag, 150 
Tube-pedWe graho, 42. 
TubereutooU of booe 145 
of the hip 108. 
of joint*, 101 
of Ibe knee, 107 
of meiacoipala, 155 
of tbc 158 

of the cplne 151 

and poraplcfla, 155 157 
Tv/Ugra* 43 
TmnotTT* of bo«e 1 45 
of nerve*, 141 
of tendon* lOl 


U 

Ulna, fracture* of, 85 
nerve leoiotu of, 138 
oeoritk, 83 230 
Onion, detayed, 00 
of frmetme*. flp 
DOO, 03 

Upper extremity tobereukial* ol, 
1«8 

nMtor neurone le»4oD 2*3 


Urethra txi])ture In fractured pelrt*, 
105 

\ 

loBcuIar Injuries compUcalIng frac- 
turc* 55 

peripheral leolom, 224. 

\ ertebro, fractum of 02. 
fnietare<KliiIocnt(cm* of 02. 
transport of patient* with inJori« 
of 02 

\ HnoJ oxc* In torticoUls 315 
tTtamtn C relatfoo to untoo of fr*e- 
tare*, 00 

Mtamln D rlekci* 141 
XoUauann's iscluemio contracture 
73 102. 

cnc^Ucstlot dkkiaitlon of the 
elbow i»0 

eooipIleaUnf fopracoadylar &»«• 
ture W 

too neckllnghauaeo § dime 341 


11 

Walking enUpcT Choreot • Jotat, ITO 
tor fractured femur. 116 
tubereuiosls of tbe Imee, 107 
plasters. 12, OA- 

Water bed for spinal Injurle*, 06 
11 atsoD.JoDes guide ICML 

n)ethcid of reductfoa of ftoctured 
pdrk 104 

metbcid of reduetton of fractured 
spine 64 

** WebbM finger*, tl7 
Wedge plasten, 44. 

Whitman frame, 24. 
hip >p4ea plaster 108 
method oi toleotomy SIS 
ITboifr-thloiaiesa sldn graft. 4X. 
irbu»ett*OiT method of treatnwat of 
ortenmyelitis, 13T 
Wrist, arthioaesi* of 234. 

Bpealn of 181 

Wry Deck- Su Tortlootli*. 


X 

X ray therapy tor malcyhtfng gwo- 
dvlhls, 249 

for Rwlog's taroour 147 
tor giOQt-oeU tumour 148. 
tor osteo-arthHtis, 172, 
for pbxitor worts 280 




